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INTRODUCTION 
Agriculture plays a very important role in the 
economic developritent of India. Agriculture accounts 
for almost half of the real gross domestic products. 
It provides food and raw material and also employment 
to a very large section of the population. Therefore/ 
agriculture is the most important occupation and the 
mainstay of the population of India, which dates back 
to the time of Indus Valley Civilization. 
It may be pointed out that the population of the 
country has been growing at 2 to 2,2 percent per annum^ 
while the per capita income has been growing at 1,5 to 
1,7 percent per annum. Again the rural population has 
been growing at 2 to 2.1 percent per annum while agri-
cultural production has been growing at a marginally 
higher rate of 2,7 percent per annum and there is littlf 
rise in the per capita income. Thus the iniportance of 
agriculture has been further identified by the fact that 
the population growth of the country is increasing very 
fast, exerting a great pressure on land which affects 
raanland ratio. About 75% of population lives in the 
village areas. This crowd on agricultural land is 
(iii: 
adversely affecting the ecology of the area. Therefore, 
every care should be takeninto consideration for the 
proper utilization of land & inplanning all the para-
meters of the environment and socio-economic change, 
must be studied carefully. 
Agricultural transformation in^ jlies the rational 
use of land resoxirces through applying a higher degree 
of modern inputs. The agricultural transformation and 
its development should be such that it should provide 
not only the balanced and adequate diet to the entire 
population, but also the raw materials to the agro-
based industries. 
The area under review is that of Gang Yamuna 
Doab which is very clearly geographical defined region, 
lies between 25° 16 N and 30° 10 N latitudes and 77° 
15 and 81 30 E longitudes. In the north it is 
bounded by river Ganga and in South by river Yamuna. 
It is a flod alluvial plain having very gentle slope 
towards south-east. The entire area is very festile for 
the purpose of agriculture. The flat plain with rich 
soil led to the even distribution of settlement through-
out the region. 
( i v ) 
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Agriculture in India has undergone a considerable 
transformation during the last three decades. This 
change is discernible in its both qualitative and quan-
titative aspects. Qualitatively it shows an increased 
trend from subsistence towards commercial farming and 
from diversification towards specialisation. Quantita-
tively there is observed a high increase in crop output 
bringing the country to the self sufficiency in food 
production. However, the most significant change in 
Indian agriculture is a change of technology. It shows 
a shift away from traditional and inflexible technology 
towards modern and high energy technology. This shift 
in technology in association with the shift in institu-
tional set up have made possible to initiate Green 
Revolution in the country. 
The effect of green revolution though felt through-
out the country/ is more discernible in some areas while 
in most parts it is negligible. Geographically speaking* 
the green revolution is actually materialized in the north 
western part of the country comprising the states of 
Punjab/ Haryana and Western Uttar Pradesh. However,process 
of diffusion of new technology and institutional compo-
nents is in progress although With a varying degree of 
agricultural transformation throughout the country. The 
(vii' 
most tangible expression of spatial variation is observed 
in the case of agricultural productivity. This state of 
situation is of considerable interest for geographical 
investigations. 
The present work is an examination based on concep-
tual and methodological analysis to under-stand the agri-
cultural productivity and its technological and institu-
tional correlates. Kendall's simple technique of ranking 
coefficient has been used to determine the input and out-
put efficiency. These ranking coefficients of inputs and 
output have been corelated and it is found that all the 
tehsils of the region are not viniformaly transformed. 
The whole work is divided into five chapters. First 
chapter deals with the general physical characteristics 
of the region. In this chapter, geological formation of 
the doab* climatic conditions, soils and drainage system 
have been studaed. 
Rainfall is an element of climate, is most important 
from the agricultural point of view. The distribution of 
rainfall in the Ganga-Yamuna doab has also been studied. 
The analysis of soils of the region reveals that there 
are two soil types - the new alluvixim or khadar and old 
alluvium or Bhangar. The Bhangar, which covers a large 
area of the region varies in accordance with the topography 
(viii) 
and drainage. 
Second chapter deals with the conceptual frame-
work. In this chapter, the three dimensions of agricul-
tural development, i.e. productivity, diversification 
and commercialisation of crops have been studied in 
relation to its ecosystem. 
Third chapter deals with the study technological 
and institutional factors influncing over agricultural 
transformation. It was in fact has been brought out by 
the H.Y.V, technology which was adopted by formers with 
the introduction of new agricultural strategy. With the 
spurt of this new technology, Indian Agriculture experi-
enced a quick yielding, change in the field of food 
pjroduction leading to the so called green revolution. As 
a result, a new dimension of hope associated with the 
challanges was opened up due to the adoption of new farm 
technology, modern implements etc. 
The new agricultural strategy, with emphasis on 
the use of tractors, threshers, chemical fertilizers, 
irrigation and H.Y.V. seeds etc, have a built in bias 
towards the promotion of inequalities and poverty galore. 
This bias gets built into new agricultural strategy because 
of the very agrarian structure of production relations 
in which it is adopted. 
(ix) 
In agricultural transformation* irrigation plays 
a vital role. The nation has become aware of this acute 
problem and crores of rupees are being spent on irriga-
tion projects for the last 35 years of planned development. 
However/ the problem is yet to be solved. Minor 
irrigation should be given priority keeping in view the 
needs of small and marginal farmers. 
Chapter fourth deals with the review of work done 
so far. In this chapter a comprehensive account of work 
done so far have been studied. 
And lastly in the chapter fifth, which deals with 
the methodology of the work. Here few statistical tech-
niques have been suggested for the proposed research work. 
Out of several techniques* Kandall's simple technique of 
ranking coefficient has been used to determine the input 
and output efficiency so that the lower the coefficient 
the higher/ the efficiency. 
CHAPTER-I 
GEOGRAPHICAL CHARACTERISTICS OF GANGA YAMJJUA 
DOAB 
1 
GEOGRAPHICAL CHARACTERISTICS OF GANGA YAMUNA DOAB 
Ganga Yamuna Doab covers an area of about 58/Soo 
sq. Km, and its nearly 840 kms, in length and has a 
maximum width of about 10 5 kms. 
The region structurally forms a part of the Indo-
Gangetic Plain which lies between the northern peninsular 
India and the recently built Hiiaalayan chain. There are 
differences in the openion regarding the evolution of this 
region and the origin of this region still in a matter of 
discussion. 
According to Burrard / the origin of this depression is 
similar to that of the great valley of Africa, Bturrard gave the 
same age to this region also. According to him the plain 
occupied a deep rift valley bounded by parallel faults on its 
two sides with a maximum downthrow of 32 kilometers and the 
valley was subsequently filled up by detrital deposits. This 
hypothesis has few geological facts in its support and does not 
confirm with geological observations. But according to Edward 
Suess an eminent Austrian Geologist/ the plain was a 'fore deep* 
between the Himalayas in the North and peninsular India 
1, Burrard, S,S, On the origin of the Himalayan Mountain 
Numories of the Geological ourvey of India, professional 
Pa.^ er No, 12, Calcutta, 1912, 
in the south. Thus rivers from the Himalayas brought 
tremendous amounts of detritus and filled up the 
depression. The process led to the formation of this 
plain. 
Third and the more recent view on the origin of this 
region is a 'Sag' in the crust formed between the north 
ward drifting Indian continent in the South and the compa-
ratively softer sediment accumulation in the sea of Tythes 
as well as in the surrounding basins in the north. As the 
sediments in the sea of Tythes were being crumbled and 
lifted into a maintain system, the rivers were filling this 
3 
•sag* and finally the plain came into existance, 
Upto this stage it can be well concluded that the 
depression began to form in the upper Eocene and attains 
its greatest development during third upheaval in the middle 
Miocene, Since then it has been gradually filled up by the 
sediments to firm the level plain sloping gently towards 
the sea. 
As regard the thickness of the alluvium, the different 
openions are considered. The deepest boring that was 
carried out in Lucknow, Uttar Pradesh, Although the boring 
2. iCrishna, M.S. Geology of India and Burma (Madras, 1960), 
p.573. 
3. Krishna, M.S. op.cit, p.511, 
is 407 meters deep, the rock bottom has not been touched. 
The Geodatic data obtained by the survey, of Xndia in 
Bihar estimates the thickness of the deposits in the basin 
is 1800 meters. In Aeroraagnetic Survey of the delta of 
the river Ganga in Bengal indicates that the bsement rock 
4 
at a de^ jth of about 5, 181 meters to 6/0 96 meters. 
The floor of the alluvium is now known to slope down 
from south to north at an average angle of 1 to 3 degrees. 
The earthquake belt of India runs along the northern margin 
of the plain. The seismic instability of this part of 
India is well known, as it is the site of the epicentre 
of the great majority of the known Indian earthquakes. 
The alluvial deposits of the Ganga Yamuna Doab are 
classed roughly into two sub-divisions: the older alluvium 
called bhangar and the newer alluvium known as khadar. 
As for as the age is concerned these deposits correspond 
with two main divisions of quarternary Era; the Plaistocen 
and Recent, They have been distinguished on the basis that 
the land occurring at higher levels and which is not innun-
dated by rivers during rains,has been called bhangar where 
as the land stretching along the river basin and is occasio-
nally flooded during the monsoon period has been named as 
Khadar, 
4. Krishna, M,S,, op,cit. p,574. 
The Bhangar land is generally a levelled plain 
above the flood level of the main rivers and its tribu-
taries. It is dark in colour and is, generally rich 
in concretion and nodule of impure calcium carbonate 
locally known as Kankar, Kankar varies in shape and 
size. The kankar nodules are formed due to the segre-
gation of the colcarious material of the alluvial deposits 
into the lumps nodules^ Somewhat like the formation of 
5 
flint in the lime stone. The kankars are used for the 
construction of the metalled roads, 
Bhangar land has some alkaline and saline patches 
which have formed due to the very gentle slope of the 
land and faulty composition of the alluvi\im. 
The khadar land is limited to flood plain of the 
river and is liable to innundation during floodg/ khadar 
land occupies lower level. The lower level of khadar is 
in conformity with the general principle that the river 
becomes older in time, its deposits become progressively 
younger and if the bed of the river is continuously 
sinking lower. The later deposits occupy a lower position 
along its basin, Khadar land is light in colour and poor 
in calcareous matter and correspond in age with upper 
5„ Wadia, D.N,, Geology of India (London/ 1961), p.394. 
pleistocene and recent. It is generally composed of 
sandS/ gravels and peats. 
Drainage i 
The drainage of the Ganga - Yamiina Doab is well 
developed and bears a close relationship with the general 
gradient of the plain, that is from north to south in the 
Upper Doab and from north-west to south-east in the lower 
Doab. 
The drainage of the Ganga-Yamuna Doab comprises two 
main systems namely the Ganga and its tributax'ies and the 
Yamuna and its tributaries, Ganga and Yamiina are the two 
Perennial rivers while their tributaries are very much 
seasonal in character. Although, Yamuna is a tributary 
of the Ganga, for the purposes of this study, it has been 
treated as a separate system. The Ganga and Yamuna rivers 
are snow fed and are following throughout the year. 
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The seasonal rivers have their origins from lakes and 
tals. The flow of these seasonal rivers varies from 
Summer to rainy season. In summer the^e rivers are 
almost dry and in the rainy season these rivers have 
very great discharge of water. The main rivers of this 
region are Ganga,Yamuna, Rind, Sasur Khaderi, Barauna, 
Non, Pandu, and Kilnahi etc. 
River Ganga : 
After rising j.a Gangotary glacier in the Himalayas, 
the Ganga enters the upper Doab plain at Hardwar through 
a well defined Gorge in the Siwaliks. The Ganga flows 
through a number of meanders and forms the eastern boun-
dary of the Ganga Yamuna Doab, The course of the river 
Ganga is a succession of large bends and loops throughout 
its course. 
As the river is largely fed by glaciers, its width 
shrinks in the winter months, but the volume of water 
increases from middle of March and the river attains its 
maximum width during the month of August when the summer 
monsoon is in full swing. The river flows in a series .of 
channels separated from each others by islands. Before 
meeting with river Yamuna, it takes a bold sweep to the 
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north-east, then it bends sharply towards south and 
joins with the river Yamuna near the Fort of Allahabad. 
On Saharanpur district the Ganga is bifurcated into 
two main branches. The main stream is called Nildhara/ 
and the other branch unites with Nildhara at Khankhel 
in the district of Saharanpur, At the junction of these 
two branches the head works of Ganga canal are situated. 
At the border of Kanpur and Fatehpur in the west, 
it is joined by the river pandu from south which is its 
only affluent of some importance. For about 38 kilometers 
it forms the north western boundary of the Allahabad 
district after which it enters the district separating 
tehsil Saraon and phulpur, from chail after which it joins 
the river Yamuna at the eastern most limit of the Ganga 
Yamuna Doab region. 
The Ganya system includes the following important 
tributaries. The Kali Nadi, The Neem Nadi, The Isan Nadi 
and the Pandu Nadi. 
The Kali Nadi : 
The Kali Nadi starts from a large depression in 
Muzaffarnagar district and collects the drainage of many 
eastern districts of the Doab. It flows in a very sinuous 
course. 
The Neem Nadi : 
The Neera Nadi rises in the Bulandshahr district 
and flows in south and south easterly direction in 
Aligarh district and is joined by a small drainage 
channel called chhohya at Ranunan, The chhohya has its 
source in the north of Tehsil Atrauli of Aligarh district 
and helps in bringing sufficient amoxint of water to Neem 
Nadi, 
The Isan Nadi : 
The Isan Nadi has its origin in several shallow 
depressions to the east of Sikandra Rao in Aligarh district. 
It flows in a southe easterly direction and thfn enters 
district of Etah where it develops a distihct bed. 
The Pandu Nadi i 
The pandu Nadi originates in Farrukhabad district 
and enters Kanpur district, where it adopts, a tortuous 
course, but in general it flows more or less parallel to 
Ganga. 
River Yamuna : 
The Yamuna which is the second major river of Ganga-
Yamunu Joab, rises in the region of Jumnotri (or Bunderpunch 
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glacier). After cutting Mussoori hills, the river enters 
the Doab districts through a gorge named Khera about 
198 kilometers from its course. The river Yamuna forms 
the western boundary of many districts of the Ganga -
Yamuna Doab. The average width of this river is about 
2,5 kilometers during the flood and in dry season it is 
only about one kilometer wide. 
In its earlier course, before the confluence of 
the river Rind, it flows from west to east. After the 
confluence of the river Rind the course of the Yamuna 
river is very circuitous bending at many places at right 
angles and sometimes flowing in an entirely opposite 
direction to its normal course. 
The river Yamuna has a narrower valley, more cons-
tant channels and sleeper banks than river Ganga, The 
tributary rivers of Yamuna are: 
The Saqur Khaderi i 
The Sagur Khaderi rises on the southern slope of 
the Ganga watershed near Nuhinddinpur which is nearly 
20 kilometer north-east of Fatehpur. More or less it 
flows from north-west to south-east and joins the river 
Yamuna. In its upper course, the river Sasur Khaderi 
n 
is no more than a chain of swamps. Later on, it issues 
as an overflow of ^ hurt Jhil where the course is very 
ill defined because much of tne rain water is absorbed 
by lakes-just before the Sasur Khaderi enters the chail 
tehsil, it is joined by chhoti kilnahi river from the 
south beyond which the broken bank of sasur khaderi river 
become fringed with innumerable drainage channals and 
raviner which become deeper and more extensive as the 
stream approaches its outfall, 
K:Llaahi : 
The source of river kelnahi is in Shah Alam lake 
which is situated near 8 kilometers south-west of 
Hanghanpur tehsil. In its upper course it flows south-
east but near Bajha Khurrampxir, it is crossed by Dhala 
distributary where it turns south and enters the south-
west corner of chail tehsil. Before meeting Yamuna, it 
meets with few smaller rivers from the west. The river 
is perenneal except for a few kilometers in it upper 
course. 
The Barauna t 
The river Barauna has its origin in the southern 
slope of the Ganga water shed in Nahesha and other ghils, 
a few kilometers north-east of Bindki. It is locally 
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known as Mahanadi/ Bilanda Nadi, Bari Nadi etc, at 
d:Lfferent places. This river is the continuation of 
shallow Swamps in its upper course. It is because the 
slope of the area is very low and it is difficult for 
the river to flow. This results in the formation of 
Swamps, This swamp area is devoted to poddy cultivation. 
This river is of no great significance but it controls 
the greater portion of the drainage system of the mid 
lower Ganga Yamuna Doab. 
Rind river ; 
The river Rind is a tributary of river Yamuna. 
It rises near Aligarh. After flowing through the 
districts of Etah, Mainpuri, Farrukhabad, Etawah, it 
enters Kanpur, This river has perennial character. 
The volume of water in the river increases due to some 
canal escapes. The region whichnis on the west of this 
river is inaccessible during rains. It has very irregular 
course but flows in south-east direction. 
The Non river t 
The river Non r i ses in Kanpur d i s t r i c t s . I t enters 
in Fatehpur d i s t r i c t in the extream south-west of Khajuna 
t e h s i l . This river flows over a very small area, but 
i t flows in a tortuous course towards soth-east/ after 
13 
flowing for about only 15 kilometers in Fatehpur district 
it joins river Yamuna in the south of Chandpur, It has 
deep and well defined bed but on either sides, like other 
rivers, it flows through ravines. It contained water all 
the year round. 
Climate : 
The region of Ganga Yarauna Doab, which is under 
study is situated between 25*^  16* N and 30*^  10* N latitudes 
and 77° 15' and 81° 30' E longitudes, lies in the sub-
tropical monsoon ty^ e^ of climatic belt. The climate of 
this region derives its characteristics from the Monsoon -
the reversal of the prevailing wind, determined on the 
basis of the reversal of atJTiospheric pressure which takes 
twice in a year. This type of climate has a seasonal 
change due to the occurence of south-west and north-east 
6 
monsoon. 
The south-west monsoon season extend from raid June 
to the end of October has a humid wind of oceanic origin 
with its main characteristics as cloudy weather, heavy 
rainfall and high relative humidity. The rest of the 
year has generally dry wind of continental origin, marked 
6. Pedelaborde, P. The Monsoon basislated by Clezg, M.J. 
London, 1963, p.4 
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by extreams of temperature, cloudless sky# and very low 
huitnidity considering the nature of the wind, the term 
by monsoon and wet monsoon seems most appropriate. 
The Indian Meteorological Department has devided 
a year into four seasons and these four seasons arej 
(i) The cold weather season from December to 
end of February; 
(il) The hot weather season from March to Middle 
of June, 
(iii) The Rainy season from middle of June to the 
end of September; and 
(iv) The season of retreating monsoon from October 
to end of November, 
But for a smaller region under study such as Ganga 
Yamuna Doab, it would be better to devide the year as 
follows: 
(1) The cold weather season (November to February) 
(2) The hot weather season (March to mid June) 
(3) The rainy season (Mid June to October) 
The cold weather season corresponds with the Rabi 
crops where as the rainy season correspond with the 
Kharif crops. 
15 
1„ The Cold Weather Season x 
With the southward movement of sxzn, the south-
west monsoon retreate generally by the last of October 
and the area gradually develops into a high pressxxre 
region due to the gradual fall in temperature. The 
prevailing eastward direction of the wind is determined, 
partly by the pressure distribution and partly by the 
7 
trend of Himalayan relief. 
The approach of the cold weather season is marked 
by the considerable fall in temperature. The cloud free 
skies in the day time permit free insolation and in the 
night tapid radiation takes place which result in cool 
night and comparatively warm day. The mean monthly tem-
perature in November at the Ganga Yamuna Doab region is 
21.5 C, The mean maximum temperature of the region in 
November is 29,5° C and the mean minimum temperature of 
the region for the same month is 12,6° C. In the month 
of December the temperature further decreases by about 
4,2 C/ the days become less warm and the night colder. 
The lowest temperature of the year is recorded in January 
which is the coldest month and the mean monthly temperature 
7, Mean Pressure and Prevailing winds: Climatolozlcal 
Atlas for Airmen,. (Roona, 1943), p,43. 
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at this region is recorded as 16,0° C, The raonth of 
December and January experience frost but they are not 
so severe to damage the crops. During th6se nwnths, fog 
or mist/ which is locally known as 'Kohra' is experienced 
in the night which disappears* usually, in the day time. 
During this season, the winds are of continental 
origin and therefore they are dry. Besides some rainfall 
due to the cold weather storms» this season is largely 
without rain. The cold weather season has bright sxinny 
weather with clear skies low temperature and low hxiraadity. 
Hailstorms are not uncorarfton during the cold weather 
season. According to Dr. Buist/ the hail storm in the 
plains of Uttar Pradesh seldom last for more than 15 to 20 
minutes but they occur simultaneously at places remote 
from each other in long narrow belt. The area affected 
by hailstorm is small. The effects are very much loca-
lized. One field may be affected while the other a few 
metres away may remain almost untouched. 
Except for an increase in temperature by the end of 
February, there is little change in the weather as a whole, 
»vith the northward movement of the sun, the hot weather 
season approaches and the temperature starts rising rapidly 
by the end of this month. 
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Table - 1 
Stations 
Roork€;e 
Meerut 
Aligarh 
Agra 
Kanpui" 
Fatehpur 
Allahaibad 
TEMPERATURE CONDITIONS 
Mean month 
temperature 
in oc 
21.2 
19.0 
20,0 
20.2 
20.1 
19.9 
20.5 
IN NOVEMBER 
Mean monthly 
maximum 
temperature 
In OC 
26.1 
27.1 
28.5 
28.6 
28.5 
28.8 
28.5 
Mean monthly 
mindLmum 
temperature 
in ©C 
16.3 
11.0 
11.6 
12.0 
11.8 
11,0 
12.6 
2. The Hot Weather Season : 
With the beginning of March the sun migrates northwards 
and the hot weather season begins. This season continues till 
the middle of June when the temperature rises abruptly. The 
atmospheric pressure falls over the heated land but the 
subtropical anticyctonic cell persists. The relative huraadite 
also decreases with the rising temperature. The mean maximum 
monthly temperature in March at the region in 32,9° C while the 
mean ra,Lnimxun monthly temperature for the same month is alout 
18 
15,7 C. The diurnal range of temperature if fairly 
high, i.e. 17° C to 17,5°C. As a result of high 
diurnal range, the cool and pleasant nights and warm days 
are experienced. 
In the month of April and May, the sun is almost 
vertical with the result that the temperature continue to 
rise. The mean maximum monthly temperature in April at 
tlie region becomes about 38.2°C and the mean minimum 
tejmperature for the same month is 21.1 C. Although the 
dJ.urnal range of temperature is high, the days are hot 
while the nights are warm. The rainfall is little in amount. 
As the season advances, there is further increase in 
temperature and the month of May records the highest tempe-
rature of the year. The mean monthly temperature for May 
is 34.3 C. The mean maximum and minimum temperature are 
41,7°C and 26.9°C respectively. 
The mean diurnal range of temperature is lesser than 
that in the month of April. The heat is excessive in the 
day. 
In the month of June, the temperature starts falling 
slowly. The relative hximadity increases. The increase in 
humidity with increase in temperature makes the heat in June 
vuibearable. 
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In the summer month/ dry westerly winds locally 
known as 'Loo' is a regular phenomena. The intensity of 
100 is greater in iiay and early June, 
The movement of the wind in this season during night 
time is feable. The movement of wind increases from 8 am 
and when conditions are more favourable* they move with a 
In the evening by 6 p.m. it stops. The table 
below shows the ground surface temperature as well as 
temperature at A feet above the ground at Allahabad. 
Table -2 
TEMPERATURE CONDITIONS IN APRIL 
Mean monthly 
maxinmm 
temperature 
9n 
S t a t i o n s 
Mean monthly 
tempera ture 
oc 
Mean monthly 
taiolmxiro 
temperature 
Roorkee 
M<5erut 
Aligarh 
Agra 
Kanpur 
Fatehpur 
Allahabad 
27.0 
28.6 
30.3 
31.7 
30.6 
31.0 
31.0 
35.5 
36.5 
37.6 
41.8 
38.8 
39.5 
39.1 
18.5 
20.8 
23,1 
21.6 
22.5 
22,5 
23.0 
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Great dryness and high temperature are the raost 
important feature of these westerly wind. The occurence 
of distorra in the evening locally known as 'Andhi' is 
the other important phenomena of this season. Due to 
this andhi the visibility becomes poor. These duststorms 
are after associated with cumulus and cvuaulondLrabus clouds 
and are accompanied by powerful squalls of short duration. 
The velocity of there squalls may be as high as 65 kms per 
hour which in strong enough to below off thatched roofs 
and trees. These momentary duststorms end up in light 
showers and some times accompanied by hail and thunder 
storms. 
The rainfall of hot wheather season varies with that 
of cold weather season. It is sporadic* short lived, sub-
ject to great local variation and frequently felling about 
the same hour day a fter day for many days in succession. 
The berometric oscillations during the storm are rapid 
and considerable but are largely due to local causes. Though 
the amount of rainfall in this season is very little, it 
gives temporary relief from the intense heat of the day. 
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Introduction of Rainy Season J 
During the last few years experiments have been 
made in the field of Indian Meteorological Sciences 
which gives the advance ideas in the origin of the 
monsoon. The classical meteorologists regarded the monsoon 
as originating due to tue differential heating of the land 
and sea surfaces over south Asia, Due to intense heat, 
low preserve area is developed over north west India while 
the Indian ocean is relatively cool. As a result of the 
pressume gradient, air flows towards the Indian sub-
g 
continent. It was believed by Sir George Simpson, that 
the south west monsoon is a continuation of the south east 
trades of the Indian Ocean across the equator, the bulk 
of the moisture being picked up from south of the equator. 
Later re-searches on the general circulation of the 
atmosphere has thrown new light on the origin of monsoon, 
Asnani and Pisharoty (1965) approached the problem 
from a dynamical and hydro-dynamical stand point, and 
9 
showed that the absolute vorticity of a steedy stream 
of air arriving at the equator should reduce itself to 
zero k therefore undergo low level divergenes, if tt has 
8, Ratana Shumsher Rana, The Journal of Geography, May 
1968, Vol.LXVII, No.5, p.293. 
9. The term vorticity may be described as the rotational 
or spin characteristics as it moves relative to the 
22 
initially some absolute cyclonic vorticity. And by 
taking into account the effect of the rotation of 
the earth they draw aja important conclusion that the 
air in the southern hemisphere must descend and not 
ascend as it approaches the equater, 
3. The Rainy Season ; 
The high temperature of the hot weather season 
causes the development of low pressure area in the north 
western India, Therefore by the middle of June a nximber 
of sudden changes occur in the weather and a new air 
mass arrives. The inter tropical zone of convergence 
invades the region abruptly and with the arrival of 
humid : oceanic air current, the temperature falls and the 
air becomes cool and pleasant. The mean temperature of 
this region in July is 30,03°C. The air is saturated 
with water vapour and thick clouds covers the sky. The 
average cloud cover over the region in August is about 7 
to 8.5.^° 
The time of the burst of monsoon rain varies from 
last week of May to the first week of July but generally 
10. Walker, G.T. Monthly and annual Normals of cloudS/ 
Memories of the Indian Meteorological Department, 
Vol.XXII, Part III, 1914, pp.492-93. 
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it sets in during the second or third week of June and 
remain continues tilj. the end of October, The cause of 
the burst of monsoon is controvercial but its origin 
is, however* associated v.ith certain basic changes in 
the general high attitude circulation over south Asia. 
The month from July to October receives about 90 per cent 
rainfall of the year. The distribution of rainfall is 
very uneven in space and time. The reasons of this 
variation are firstly because of the horizontal expansion 
of the equitorial air flow which weakens the convergence, 
secondly due to the relief features. 
The rainfall of summer in this region is the 
result of interplay of the two main currents of monsoon 
and their contact adjoining uplands. One of the main 
current passes the low lands from over the Bay of Bengal 
and the other crosses the west coast from the Arabian Sea. 
Generally the monsoon burst in the second or third 
week of June, remains steady in July and August and gra-
dually decreases by September. The burst of monsoon is 
the result of Orographic features. According to Yin, the 
surface thermal depression in the northwest of India has 
no effect unless it ais rainforced al by the cyclonic 
waves caused by the Himalayas, Concentrated spells of 
heavy rainfall result in flood in rivers during these 
months. Brust of rain alternating with rainless interval 
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which lasts hardly for few days, follow In succession in 
the months of July and August, It results in giving 
these months rainiest spells throughout the year. All 
the rainfall recording stations in the region receives 
more than 60 percent of the total annual rainfall as shown 
in the following table; 
Table-3 
Rainfall of July and August with percentage to total 
rainfall in some of the recording stations in Ganga-
Yamuan Doab, 
Station Total Annual 
rainfall in 
CM, 
Rainfall in July Percentage 
& August in cm, of the total 
annual rain-
fall 
Roorkee 
Muzaffarnagar 
Meerut 
Bulandshahr 
Aligarh 
Agra (Sadabad) 
Etah 
Mustafabad 
Farrukhabad 
Etawah 
Kanpur 
Fatehpur 
Allahabad 
106.76 
83.80 
81.09 
65.37 
62.77 
59.44 
68.12 
69.45 
78,80 
75.32 
88.48 
80.18 
95.01 
53.91 
46.35 
44.25 
36.85 
36,80 
30.35 
41,54 
41.50 
47.71 
47.70 
53,65 
55,02 
59,67 
50.5 
50.9 
50.4 
50,6 
50.8 
60.1 
61,0 
60.1 
60.7 
60.4 
60,0 
60,4 
60.0 
2o 
Table-4 
Mean maximxixn Mean minimum tempera-
S t a t i o n tempera ture for t u r e fo r August i n C° 
J u l y i n C° 
Roorkee 
Meerut 
Aligarh 
Agra 
Kanpur 
Fatehpur 
Allahabad 
33.5 
34.5 
35.3 
34.8 
33.8 
34.0 
34.0 
32.0 
33.0 
33.0 
33.0 
32.0 
32,0 
32.0 
Table-5 
Station 
Roorkee 
Meerut 
Aligarh 
Kanpur 
Fatehpur 
Allahabad 
83.3 
62,1 
82.5 
85.6 
85.5 
84.6 
79.0 
75,0 
73,3 
80.1 
80.5 
79.8 
73.5 
68.1 
62.3 
69,0 
68.5 
69,5 
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Whenever in the wet monsoon season, the low 
pressure trough is shifted northwards and remains 
close to the foot of the Himalayas/ the region receives 
little rainfall because the easterly wind from the Bay 
of Bengal also shifted to the north of that - axis and 
fail to penetrate as usual up to Ganga valley. 
This leads to break the summer rainfall which, 
sometimes in August &. September, may last for 15 days. 
Duxing September the rainfall normally gets slackened 
and rainless intervals becomes longer. Dry wind prevail 
during the break in rains, but it is not, a regular 
phenomena. 
In October their is a further decrease in rainfall, 
but the mean maximum temperature does not show any marked 
change. 
The relative humidity also decreases further, as can 
be seen from the above table. 
Soils ; 
There is a lack or systematic and scientific infor-
mation about the types of soils of the Ganga - Yamuna Doab, 
The sources available are 'The s»il of India' published by 
11 
the Indian Council of Agricultural Research in 1963, and 
11. Ray Chandhuri, S,p., Agarwal, p.R, Soils of India, 
Datta Biswas, W.ii,, Gupta, Wew Delhi, 1963, 
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the settlement reports and district Gazetteers. 
Some maps of the soils of India have been prepared 
from time to time, but they are for the country as a whole 
and naturally a generalized picture of the soils of India, 
The soils of the Ganga-Yamuna Doab are so uniform ahd 
similar in their characteristics that it is often difficult 
to differentiate the soils of one region from that of the 
other. 
Each type of soil is given, a local name these local 
names are even now generally accepted throughout the Ganga -
Yaiuuna Doab, although in some cases a particular type of soil 
is known by different name in different district. 
Broadly speaking the soils of the Ganga-Yamuna Doab 
are alluvial and geologically grouped under three cate-
gories namely (i) The Khadar ^Young alluvial) (2) the Bhangar^ 
folder alluvial) \>3) Saline and the alkaline type. 
^^ ^ ^he Khadar : The Khadar or the newer deposits 
consists of coarsegravel are found along the bank of 
the river Ganga and Yamuna, This soil is the deposited 
12 
material of these rivers when they are in flood. 
The texture of Khadar soil vary from gravel and sand 
12, Spate, O.H,K. and Leasmonth, A.T.O. India and Pakistan, 
London, 1967, p,42. 
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in the upper course to the silt and silty clay 
in the lower course of the rivers. In the 
flooci seasons successive deposits of river load 
gradually raises the level of the existing soil. 
This newly deposited material of the soil is highly 
proauctive. 
The younger alluvial soil vary greatly in 
texture and fertility from place to place. For 
example, younger alluvial (Khadar) of Ganga is more 
fertile as compared to the fertility of Yamuna. 
The bridth of the soil on either side of the river 
also varies. The tract along Ganga is wider than 
that of Yamuna, 
The colour of the soil is grey to ash grey. 
In low rainfall the soil is dry and when the rainfall 
is neavy, it is leached away. The Khadar soils are 
always exposed to floods and water logging. This tract 
of Klnadar is quite precarious for agriculture. 
(2) The Bhangar Soils (Older Alluvial) : This type of 
soil occupies the level plains above the flood levels 
of tne river Ganga and Yamuna, The texture of the 
Soil, range from Sandy loan to silt and stiff-clay. 
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oornetimes large amount of impure calcarious 
matter in the form of nodules is found to 
various depths. 
The older alluvial soils are loaray throughout 
the region degree of texture. They may be devided 
into (a) ^andy loam (b), Loamy (c) Clayey loam , 
^^ ^ Sandy Loam ; This soil is found in the form of 
small patches in the Ganga - Yamuna interfluve. The 
texture of the soil is sandy loan to loam and the 
colour of it varies from brown to raddish brown. 
The content of silt and loam increases from north 
west to south-east. The water holding capacity of the 
soil is low. The percentage of organic matter is also 
low. The soil is of sandy and the extensive cultivation 
has made it deficient in organic matter. 
^^ ^ I^amy Soil (Diimat) : It is the most fertile of 
the older alluvial types of soil and occupied a great 
portion of the v/ell-drained area of bhangar land. Its 
texture varies from sandy loam to silty clay. The 
colour of the soil is dark gray and it is rich in 
organic matter. The soil has high water holding 
capacity. This soil is homogeneous in character with 
shallow depression in which the rain water is collected. 
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From the agricultural point of veiw this soil is 
very fertile and produces a variety of crops of 
Kharif as well of rabi season, 
(c) Clayey loain ; This soil has a comparatively high 
moisture retaining caxoacity as compared to loamy soil. 
The fine particles of the soil from the elevated land 
are washed out and .get deposited in the depressions and 
thus in these shallow depressions the soil become clayey. 
This type of soil in the region are generally devoted 
for the cultivation of transplanted rice. The texture 
of this ranges from loamy to clayey loam. Some Kankar 
depositions are found in the lower bed of the soil. 
The colour of this clayey loam soil varies from 
is 
brownish co yellowish grey. The soil^tanacious. In 
the dry months it becomes very hard. 
SALINE AND ALKALINE SOIL : 
In Ganga - Yamuna Doab vast stretches of saline and 
alkali lands^ Popularly known as reh, Usar, Kallar or Thur, 
are generally distributed in the low lying and ill drained 
areas and out of 2,10 million of acres of land lying unculti-
vated/ in Uttar Pradesh as a result of salt incrustation/ 
about half the land is found in Aligarh/ Mainpuri/ Etawah, 
13 
Kan^ ,ur and Fatehpur districts. 
13. Agarwal, R.K. Salinity problem in Soils Agricultural 
Research in U.P./ 1950r56, 
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In order to investigate the cause of these waste 
lands, a commission/ known as Reh Commission was 
established in 1876 to investigate the causes of the 
deterioration of the soils. 
iiany suggestions have been advanced to explain the 
causes of reh formation, and its remedial measures to 
check the deterioration caused by the salt efflorescence. 
The oldest theory in this regard is the marine theory. 
Many other theorires have been proposed. 
On the basis of different salts content present in it, 
the saline and alkaline soil are classified into saline, 
saline alkali and alkali. Saline soil is also called Reh. 
During the monsoon months the soluble salts of the earth-
crust are washed away. Some of it goes into the sub-soil 
through percolation while in dry summer season due to the 
capillary action the sub-soil water with dissolved salts 
come on the surface of the soil. The water evaporates 
leaving behind the soluble salts in the fona of white eff-
lorescence. The saline alkaline soil is also, known as 
The Usar recalamation committee of Uttar Pradesh 
suggested that the alkaline canditions of the soil are 
mainly due to the presence of sodium carbonate and sodivim 
bicarbonate to the extent of 0,1 to 0,4%. The recalamation 
of usar land is largely a physical problem. 
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The main work in the reclamation of Usar land is 
to remove the excess of salts from the soil. Soil 
scientists have made investigations and have suggested 
three methods of reclamation. The first method is mechanical. 
In this method/ the heavy application of water is done oso that 
the deposited salts are washed away. The second method for the 
reclamation sis to use of organic manure and growth of suitable 
crops in rotation. In the third method some chemical substan-
ces like calcium chloride or sypsura are used. 
The formation of usar land is due to the imperfect 
drainage both on surface and under ground. Therefore an 
adequate drainage is tiie first condition in the reclamation of 
usar land. This can be done by dividing the usar land into 
small blocks with a sxabstantial embarkment around them so that 
they can hold water. Then in these fields frequent ploughing 
should be done so t.-at the salts may be leached out to greater 
depths. 
The usar soil may also be reclaimed by the application 
of heavy dozes of molasses (25 to 35 tons/hectare). N.R, 
Dhar and S,K, Mukherjee suggested that molasses containing 2% 
ot acid and 60 to 70% of carbohydrates creats acedic condi-
tions in the soil due to production of organic acid which 
neutralizes the alkali nature of the soil. Organic acid 
produced in large quantity from the decomposition and 
34 
oxidation of carbohydrates, which converts sodivun carbo-
nate into bicarbonates. The carbohydrates materials 
present in molasses helps in the growth of Nitrogen fixing 
14 
bacteria like Azatobactor in the soil. The calcixim which 
is present in the molasses helps in converting the sodium 
soil into a calcium soil which is a normal soil. 
According to Professor M. Shaii, the general procediire 
15 
of reclamation of usar soil is simple. He suggested that 
the usar land should be devided into small plots with field 
embarkment. These fields should be levelled and throughly 
ploughed during early summer and field with water, Paddy 
straw and undecomposed bulky organic matter should be applied 
uniformaly in the field, A regular supply of water should 
also be maintained till July, This process should be repea-
ted for 3 years but during the fourth year dhaincha be 
sown in the begining of May and ploughed down in the soil in 
June 1. Then in July the field should be transplanted with 
paddy which will give good yeild. Paddy is followed by gram 
or peas. In clayey soil the rotation of paddy pea should be 
permanently followed, whereas in lighter soil, dhaincha is 
sown in fCharif and is ploughed down in the middle of August, 
If wheat after dhaincha gives better yeild, the land may be 
considered as fully reclaimed and the normal farm operation 
may be followed. 
14, Dhar, N,R, & Mukherjee, S,K, Available Nitrogen in tropical 
soil, journal of Indian Chemical Society, 1913, p,23, 
15, Shafi M, The Problems of wasteland in India, The 
Geographer, Aligarh, 1968, pp.6-7. 
CHAPTER-II 
AGRICULTURAL TRANSFORMATION - A CONCEPTUAL FRAME WORK 
35 
AGRICULTURAL TRANSFORMATION - A CONCEPTUAL FRAME WORK 
Rural transformation is not simply rural develop-
ment but it involves a change in form or substances while 
development refers to the state or process of developing 
or the state of being developed. Thus Rural Transfor-
mation attempts to bring about a major change in the 
economic and social fabric of the countryside, -^ bout 77 
per cent of the people of India live in the rural areas 
and derive their sustenance from agriculture directly or 
indirectly. The transformation of rural India, can 
therefore, be brought about through agriculture, which 
is the main stay of the people. 
Agriculture accounts for almost half of the real 
gross domestic products. Its contribution to the growth 
of income and the distribution of that income affects a 
vast majority of the population. Rural transformation 
tiirough agriculture, infact is related to the transformation 
of the whole national economy through the successive Five 
1. Shafi, M, Key-note Address on Agriculture and Rural 
Transformation in India, AI'IU, Aligarh, Feb.22-24,1988. 
36 
Year plans that have been aiming 
(a) To increase the national income and the 
per capita income, 
(b) To reduce regional imbalance. 
(c) To prevent concentration of wealth in few hands. 
(d) To increase employment opporttmities* 
(e) To eliminate or reduce unemployment problems, 
(f) To reduce the incidence of poverty, 
Among these national objectives, the most important 
is the removal of the incidence of poverty and it will 
be seen that the objective of poverty removal depends on 
the development of agriculuure for food, raw material for 
industries, and increasing the income of the rural poor. 
Unless the employment potential in agriculture is enhanced 
and the surplus labour is transformed to gainful pursuits, 
the problem of unemployment and under employment can hardly 
be solved. 
Agriculture plays a very important role in the 
economic development of India, It provides food and raw 
material and also employment to a very large section of 
the population. There is hardly any sector of economic 
development which is not affected by changes in agricul-
tural development. 
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Exarninea from the view point of its changing 
role in the economic development of the country, agri-
culture in India can be identified in three distinct 
2 
phases since Independence, phase I from 1951-66, This 
phase is marked by a low level of efficinecy. In fact 
before Independence the growth in agriculture was stagnant 
and according to National Comraission on Agriculture, it 
was impoverished, but in Phase I it became a subsistence 
farming and a way of life but not an enterprise. There 
was little technological innovation and the economic con-
ditions oi: the peasants was at a low level. Crop produc-
tion was .traditional in character and old cultural practices 
prevailed. The seeds were locally produced. The use of 
chemical fertilizers was at a minimum. Soil conservation 
and. land management practices were inefficient and yeilds 
was low. Low yield resulted in low investment capacity; 
while the three Five Year plans made improvement in irriga-
tion promoted expansion in roads and transportation faci-
lities, agriculture was still subsistence. 
The most important elements in rural transformation 
lie in institutional changes. FAD has rightly pointed out 
that the institutions serving agriculture must be strengthened, 
otherwise, constraints which they impose would slow down 
the processes of agricultural growth and distort it through 
2, Shafi, M. Key-note address on changing role of agricul-
ture in the economic development in India, i^ MU, Aligarh, 
Feb,21, 1989. 
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adverse effects on the distribution of production. 
The agrarian social structure is the most crucial 
factor in any scheme of rural transformation, as property 
structure and the production relations exercise a deci-
sive influence on production. The National Commission on 
Indian agriculture points out that the biggest obstacle 
is the paucity of land with peasant proprietors. The National 
Corniuission on Indian agriculture points out that the biggest 
abstacle is the paucity of land with peasant proprietors. 
The broad fact is that, that 7036 of the operational 
holdings within the size group upto 2 hectares cover only 
21 per cent of the land, while 5 per cent of operational 
holdings of the size group of 4 hectares and above cover 
60 per cent of the operational area. It is obvious that 
there is concentration of land in the hands of more affluent 
farmers. The other issue which should be considered along 
with this is tlie existence of land-less labourers who consti-
tute 30 per cent of agricultural population in the country 
and contribute about 40 percent of the labour force to 
agriculture. 
It is thus possible to divide the fanning sector 
into three groups: a) Trie developed Sector of big modern 
farmers and of rich peasants who adopt new methods of 
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cultivation, using machinery and scientific inputs 
and are the main beneficieries of Green Revolution, 
b) The underdeveloped sector comprising the marginal, 
small and medium land owing farmers where prodxiction 
is based on family labour and belong to subsistence 
economy. This group is the largest of the owner-culti-
vators in the country, and receives the least benefit 
from the state and is in constant debt of the money 
lender. 
The third group is that of the share croppers and 
remains in economic bendage and social opperession. In 
order to bring a transformation in rural India a change 
in the social structure of the occupancy of land is of 
the highest importance. The fact that 50 percent of the 
operational holdings are less than one hectare and 
occupy 9 per cent of the area while 4 per cent of holdings 
are above 10 hectares and occupy 31 per cent of the area, 
cannot be justified and is an obstacle in rural trans-
formation. There has been technological improvement in 
the mode of production and this should be accompanied by 
a radical change in the property structure. 
The objective of development is to raise the level 
of living of the people and to provide all human beings 
the opportunity to develop their potential. 
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The concept of crop productivity is one of the 
important aspect in the concept of agricultural deve-
lopment which is a multidimentional. Productivity 
of the crop is judged not only from the quantity but also 
from the variety and quality of the produce. The concept 
of agricultural development in a region means* by and 
large, an improvement of the productivity frora land both 
per acre and ^ e^r manday. In many areas this means the 
supply oi inputs to farmers to enable them to increase 
production. The diversification of cropping as an element 
of agricultural development is being supported on consi-
deration of self reliance in agricultural production and 
mentainance of soil fertility. Diversification of agri-
culture must be constructed as the second viral aspect 
of agricultxoral development. It stands for production 
of dairying/ cattle rearing, poultry farming, pig raising 
and fishing. There activities not only significantly 
contribute to the store of agricultural produce, but also 
generates additional employment opportunities for the 
sur5)lus agricultural population. 
Commercialization of agriculture is the third dimen-
sion of agricultural development. The degree to which 
market forces have penetrated on area and the scale upon 
which they operate will be the cruicial factors in almost 
3, Krishna, G. The concept of Agricultural Development in 
i4ohamraad, N. (Ed.) Perspectives in Agricultural Geography 
New Delhi, 1981, pp.291-92. 
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4 
every question of agricultural development (Hunter 1962). 
The percentage of cropped area under cash crops 
may be used as a measure of commercialization of agri-
culture. The development of agriculture is to be judged 
also from the degree of equality in farm incomes and 
nature of agrarian relations. Above all agricultural deve-
lopment should not produce deterioration in ecological 
balance. It should not lead to deforestation, exhaustion 
of soil fertility, depletion of underground water* 
emergence of waterlogging conditions. Conservation of 
physical resources is an integral part of the agricultural 
development. 
The study of geographical literature covering 
agricultural development in India suggests that seldom 
an attempt is made to define agricultural development and 
to select criteria in the light of any conceptual frame 
work. Rearly a distinction is made between the elements 
of agricultural development and the factors in agricul-
tural development. Focus on productivity dimension is 
dominent. 
4, Hunter, G. modernizing Present Societies* Oxford 
University Press, London, 1969, 
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A composite index of agricultural development 
based on three factors the growth rate of agricultural 
output/ the use of modern input in agriculture and the 
productivity per hectare was constructed by Nath (1969) 
to compare the level of agricultural development in 
5 
various states of India, 
Sharma in his work pointed out that agricultural 
development should be measured not only by level of pro-
ductivity or trends in agricultural production but also 
with reference to various physical and cultural inputs 
like irrigation, fertilizers, insecticides/ improved 
variety of seeds and extent of cultivated land. Agricul-
tural development depends on application of inputs like 
fertilizers and water, Agricultxiral development is 
considered to be reflected in productivity of cultivated 
area as well as income per holding. 
Agricultural development is a much more comprehensive 
concept than normally understood. Productivity is only 
one of its dimensions. Agricultural development in a true 
sense/ denotes the quality of agricultural system of a 
region in terras of productivity, diversification and 
5. Nath/ V, "The Growth of Indian Agriculture; A Regional 
analysis". Geographical Review, Vol,59, No,3, 1969, 
p.369. 
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commercialization. Besides the level and rate of 
agricultural development may also be distinguisted. 
The farmer irepresents a picture prevailing at a 
particular point of time while the latter stands for 
the progress achieved over a given period. If the 
progress of agricultural development is regulated on 
systematic lines/ it becomes agricultural development 
planning. 
After the period when India got freedom, particularly 
during the last two decades, there has been considerable 
change in almost all the parameters of agriculture in 
India characterised by marked regional variations. There 
has been vertical and horizontal expansion in the field 
of agriculture. From time to time the government of India 
has introduced new programmes and policies for the deve-
lopment of agriculture. The importance of agriculture 
at present can be judged from the fact that its problem 
and planning for better production in regional perspec-
tive have attracted considerable attention of the Indian' 
(geographers. 
For maximizing the crop production, the best use 
of available land has to be made and the latest methods 
of crop production are to be put into practice. The net 
sown area has increased considerably and the gross cropped 
^4 
area has been doubled. In Uttar Pradesh large number 
of agricultural area has come under irrigation. Waste 
lands has been reclaimed and the area under forests and 
other cultivable waste has decreased. The cropping 
pattern has undergone a change. Now more and more 
emphasis is being given to the cultivation of high yeilding 
varieties of crops which are more profitable and give better 
results Coarse grains are being replaced by fine grains 
which are also more profitable. 
The National Coiwriission on Indian Agriculture has 
recommended that the imbalance between distribution of 
landed property and labour power needs to be radically 
corrected through the proper enforcement of various land 
reform laws and such economic measures as would strengthen 
tne economic position of the vast mass of working peasantxy. 
The feudal and semi-feudal landed estates which are still 
being maintained by various illegal devices should be 
effectively broken up and through ceiling laws surplus 
and together with necessary inputs should be distributed 
among ti:ie landless labourers and the marginal farmers. 
They should have access to cheap, adequate and timely 
credit, proper irrigation, fertilizers, high yielding 
seeds and modern implements and for this cooperative 
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enterprise needs to be developed in a big way. Rural 
transformation through agriculture further calls for 
a radical transformation in the structure of agrarian 
market so that the producer can procure a remunerative 
price of his produces. 
It will thus be seem that in order to achieve rural 
transforroation tiirough agriculture, the landlord tenant 
nexus which is at the root of many socio-economic evils 
in the agricultural sector must be broken up. Agriculture 
must be treated as a family occupation of the peasant cul-
tivator and there is no place of absentees landlordism. 
Any private owner rents out land is an intermediately and 
iihould not find a place in rural transformation. 
However, it should be noted that such a radical 
change can be brought about only when possibilities are 
created for the transfer of population from the agricul-
tural to non-agricultural sectors. Such a step calls for 
the establishment of occupations and industries where 
the absentee landlords could be rehabilitated. 
The problems involved in rural transformation 
cannot be solved through window dressing. The massive 
landlessness, the lack of employment possibilities and 
almost half the rural population below the poverty line 
are such problems which require a massive radical policy 
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of land reform. In the distribution of surplus land 
along with the necessary inputs priority be given to 
landless agricultural population particularly the 
landless people dependent on•agriculture and who have 
been tilling the land. 
Land consolidation is another major step in 
raising agricultural productivity. In some states of 
India, consolidation of holdings has been completed while 
in othera. substantial progress has been made. Still in 
some states^ a lot of work yet needs to be done. However/ 
immediate steps need to be taken to check the problem of 
fragmentation, otherwise the advantages of consolidation 
will be neutralized. The legislation prohibiting transfer 
by sale, gift of any land which would result in a fragment, 
should be firmly implemented. The National. Comznission on 
Indian Agriculture (1976) has rightly pointed out that 
the process of consolidation has never been included in 
the integrated programrae of development of the village. 
Contour survey, land fertility and capat)ility 
classification are essential for deriving the full 
benefit or land consolidation. The alignment of water 
channels and. fixation of outlets are extremely important. 
Drainage is as important as irrigation and therefore the 
6, dhafi, M. "Agriculture and Rural Transformation in India" 
National Conference, AI-IU, Aligarh, Feb, 22-24, 1988. 
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orientation of land and its gradient should be prepared 
for each village or a group of villages in order to 
derive full benefit of consolidation. There should be 
a master plan for each village' in respect of ttie consoli-
dation of the holdings, inter village and intra-village 
roads to make the existing links more effective. 
It is not enough to distribute the surplus land 
among the small and marginal farmers/ share croppers 
and landless labourers. For rural transformation/ it 
is equally important that the supporting services/ e.g. 
irrigation/ high yeilding varieties of seeds, fertilizers 
and in secticides be made available through credits. 
A comjTiittee/ on the command Area Development and water 
management schemes, may be fruitful for rural transfor-
mation ifs 
(a) The committee should oversee that the 
introduction of irrigation does not lead 
to any adverse ecological effects such as 
waterlogging, satinity, 
(b) It should ensure access to necessary inputs 
at reasonable rates and suitable marketing 
for the produce. The economic stability in 
farming under conditions of irrigation should 
be protected. 
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(c) The requirements of energy for irrigation 
in terms of bullock pov/er, pump sets# 
manural energy for seeding, harvesting, 
storage should be properly workedout and 
adequate arrangements be made. 
The key to rural transformation lies in the deve-
lopment and access to electricity. It helps the rural 
areas in diverse ways; pumping for irrigation, processing 
agricultural produce, helping cottage and small seale 
industries and providing such ameneties like lighting 
and heating. 
Rural electrification should be given the highest 
priority alongwith land form, consolidation of holdings 
and the easy availability of agricultural inputs. Electric 
pumps are cheaper in capital and operation costs than 
diesal operated pvimps. In order to make the full utili-
zation of ground water for increasing agricultural produc-
tion, cheap electric power is the first pre-requisite. 
Again the impact of electricity on industrialization of 
rural areas is also significant. 
It would be worthwhile to mention the minimum Needs 
Programme introduced in 1974, This programme aims to 
proviae social services according to national norms within 
a time bond prograirune and includes elementary education 
rural health, rural water supply, rural roads rural 
electrification, housing and nutrition assistance to 
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rural landless labourers and about 2000 crores have 
been spent upto 1980 on the various components of this 
programme and about 500 crores were spent upto 1985. 
Though the minimum Needs Programme has brought about 
some improvement in the living conditions of the poor 
people, the dimensions of rural poverty in India requires 
a far more ambitious programme to remove poverty. In 
consequence the Integrated Rural Development programme 
was activity launched in 1978-79 with the objection to 
help the poorest of the poor. Families of five persons 
with an annual income below Rs, 3,50000, Agriculture 
animal hurbandary, fisheries, forestry rural and cottage 
industries are some of the items for assistance in the 
programme. 
Rural transformation requires a spatial perspective 
on land and water management system, A comprehensive 
study of the human resources, in depth-study of pre-harvest 
and post hanrest. techno logy, a careful planning of rural 
energy system, a self generating employment system by 
location of appropriates rural industries and fixing the 
block on the unit for planning of land use; land use 
classification and land capability of each village in the 
Block would ensure the maximvmi and balanced use of the 
resources. Such a survey and in depth study be coordinated 
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with the minimum Needs Programme promulgated by the 
Government. Such a planning should take into account 
particularly the rural water supply, rural roads* 
rural electrification, and the housing assistance to 
rural landless labourers. The land use maps and their 
documentary interpretation v;ill not only help in the 
maximum use of the land but they shall be of great 
assistance in the elimination of mis-use of land and in 
the introduction of proper crop diversification. 
AGRICULTURAL PLANNING ; 
India is predominantly an agricultural country. 
Agriculture plays a very important role in the economic 
decelopment of India. It provides food and raw material 
and also employment to a very large section of the popu-
lation. There is hardly any sector of economic development 
which is not effected by changes in agricultural develop-
ment. About 70 per cent of the total population of the 
country is engaged in agricultxire and this sector of 
economy contributes about 40 percent of the national 
income. The basic point of concern is the low agricultural 
productivity per acre. The reasons for the low yield are 
tne small.holdings, the fragmentation of land holding, the 
defective land tenure system cnaracterised by high rantS/ 
lack of adequate credit facilities, absence of irrigation 
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facilities and excessive pressure of population on land. 
The other reason are lack of incentive to adopt the 
modern technological innovation and wide variations in 
agricultural output due to vagaries of Indian monsoon. 
From the point view of changing role in the economic 
development of the country, agriculture in India can be 
identified in the distinct phases. Phase 1 fx'om 1951 to 
1966, This phase is marked by a low level of efficiency. 
In fact before Independence the growth in agriculture was 
stagnant and according to National Commission on Agricul-
ture, it was impoverished, but in phase 1 it become a 
svJLbsistance farming and a way of life but not an enterprise. 
There was little technological innovation and the economic 
condition of the peasants was at a low level. Crop produc-
tion was traditional in character and old cultural prac-
tices prevailed. The seeds were locally produced. The 
use of chemical fertilizers was at a minimum. Soil con-
servation and land management practices were in efficient 
and yield was low. Low yield resulted in low investment 
capacity, v/hile the three Five Year Plans made improvement 
in irrigation, promoted expansion in roads and transpor-
tation facilities, agriculture was still subsistence. 
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When the First Five Year Plan was launched 
(1951-56)/ there was serious food shortage and a great 
rise in prices. Cereal prices were a little more than 
400% higher than the pre-war level. High priority was 
given to Agriculture in the First Five Year Plan, parti-
cularly to irrigation St Power, This was done with a 
view to reduce the dependence on agriculture as 70 percent 
of the population was engaged in agriculture. In fact, 
the role of agriculture in the economic development of 
the country was realized when the first Five Year plan 
was promulgated. It was stated that a change in the 
occupational pattern in the direction of greater employ-
ment in the industrial sector ana the services was nece-
ssary if the associated phenomena of mass poverty and 
unemployment was to be tackled effectively. 
In the second Five Year Plan, agricultujre did not 
receive the same priority as it did in the First Plan, 
The emphasis shifted from labour intensive agriculture to 
capital intensive heavy industry. Agriculture was rele-
gated to a secondary place and therefore, agricultural 
production during the second Five Year Plan did not 
increase at the same rate as in the First.Plan. In fact 
during the First Three Years of the second plan, food-
grain production was stagnant. There was food crisis in 
the country. The Fooa Grains Policy Committee which was 
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established in 1947/ suggested reclamation of 10 
million acres of land. iVhile attempts were being made 
to increase the production of food grains, there was 
acute shortage of cotton and jute. 1957-58 saw the real 
food crisis, when the government of India invited a team 
of experts of the Ford Foundation to suggest measures 
team led to the formulation of intensive Agriculture 
District Programme in order to concentrate in area respon-
sive to intensive agricultural development/ but the indus-
trial sector failed to supply the needed inputs for agri-
cultural production. It become obvious that agri«ultural 
development must not be considered in isolation* divorced 
from inaustrial development. Moreover/ the concentration 
on few districts led to the neglect of vast areas for 
agricultural production. The drought in 1965-66 and 1966-67 
nullified the grains that were obtained through lADP and 
lAAp and food grain production declined by 17 million 
tonnes in 1965-66 from the peak production of 90 million 
tonnes. The role of agriculture to feed the growing 
population suffered heavily and economic development of 
the country came to a low ebb. 
New Agricultural Technologya(Second Phase 1966-1980) 
A new strategy for agricultural development is being 
implemented from 196.6-67. It includes the use of High 
Yielding varieties (H.Y.V.) of wheat seeds imported from 
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Nexico/ that the role of agriculture showed a change 
from subsistance to commercial cultivation in the 
second phase and there was dramatic change in Indian 
i^riculture. The New Agricultural Technology changed 
the traditional to modern agriculture and it had a great 
impact on the economic development of the Country, The 
New Technology consisted of non-farro purchased inputs 
HYV of seeds, fertilizers/ copious irrigation, insecticides, 
diesel pumpsets/ tractors and combine harvesters and a 
well organized and systematic supply of inputs including 
credits through institutional and other financing agencies. 
The other efforts has been made to bring sciences and 
technology closer to the farmers through education and 
training. The special emphasis is being 14id for the 
uplift of the weaker section of rural population, parti-
cularly the small and marginal farmers/ agricultural labo-
urs, etc. The dramatic increase in wheat production led 
to its being designated what Dantwala Calls pardonable 
Euphoria, as Green Revolution, The Green Revolution came 
as an economic boon to the country, since the money that 
was spent on the import of food grains was savejd. India 
in the course of years attained self sufficiency in food 
grains/ and lands which were diverted to such commercial 
crops like cotton and Jute were restored to their original 
occupation. 
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Taking an overall picture of agriculture/ one 
would find that agricultural production has increased 
in India at a compound growth rate of about 2,5 percent 
per annum over the last thirty years. Foodgrain produc-
tion has increased three fold since 1950-51 and wheat 
production seven-fold during the last three decades. 
There has been substantial increase in the production of 
rice and maize with the help of seeds from the Interna-
tional Maize and wheat Improvement centre in ^ slexico, and 
tJhie International Rice Research Institute (IRRI) in the 
Philippines. The establishment of the International crops 
Research Institute for the Semi-Arid Tropics (ICRISAT) in 
1972 Inas helped in the promotion of research in food crops 
in general and dry farming in particular. 
It will thus be seen that the period from 1966 to 
1980 is marked by considerable advances in the moderni-
sation of agriculture and this was made possible by 
(a) application of New Agricultural Technology (Ij) land 
reforms (c) pricing policy and the procurement and distri-
bution of foodgrains. The resilience of Indian agriculture 
was demonstrated when the country faced unprecedented 
drought in 1987. There were no imports of foodgrains from 
abroad. Even the decision to make up the loss of the 
buffer stock was suspended in the hope of good rabi harvest 
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of 1988-89. Indian agriculture was acclaimed all over 
the world. The picture appears rosy and the s\irface 
seems smooth and calm, but there is turbulence under-
neath the surface. The process of development had not 
much impact on reduction of poverty, inequality and 
unemployment. 
The third phase begins from 1981 onwards when agri-
culture began to be diversified through such allied acti-
vities xike animal husbandary forestry, horticulture and 
fisheries. Agriculture came to be considered as an essen-
tial element in the overall rural development. 
The role of agriculture in the national economy was 
not confi-ned to the production of food grains only. 
Scientific land use and water management became the 
dominant factors. This was based on four components 
(i) ecology (ii) input output benefits (iii) energy and 
(iv) Pasition of employment. 
It began to be realised that development must not 
entail degradation of the land. All efforts should be 
made to avoid water logging salinisation, erosion and as 
a result massive schemes began to be formulated in regard 
to afforestation and reclamation of wastelands. In , 
connection with the land use policy three Boards were 
constituted (a) The National landuse and conservation Board 
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Cb) The iSIational landuse and Wasteland Development Council, 
and (c) National Wasteland Development Board, Apart from 
these, landuse Boards have been constituted in each state 
but the progress in the achievement of objective has been 
slow. 
The All India soil and Landuse survey organization 
continues to carryout soil survey with the help of aerial 
and remote sensing technology. A remote sensing centre 
is carrying out studies with machines supported techniques 
to map out soils, landuse, and land degradation. The new 
concept of regional development that is being implemented 
is to take district as the planning unit. The district 
development schemes should be dovetailed to landuse planning 
based on ground surveys taking the cadastral maps as the 
base. Thus survey will not only provide correct and 
factual information about the existing use of the land 
and its misuse, but will also provide a large body of 
data for future landuse planning. 
As regards the input output ratio, it is the small 
and marginal farmers who constitute about two-thirds of 
the land holdings class and cultivate only one-fourth of 
the cropped area and have not been able to reap the benefits 
of the liew Agricultural Technology, A massive scheme for 
58 
assistance to small and marginal farmers has been 
launched since 1983 to provide subsidy to minor 
irrigation, land development and distribution of seeds. 
Attempt is being made to fulfil the energy requi-
rement in the rural areas with the help of bio-gas to 
prevent deforestation. 
Another important changing role of agriculture in 
building up the national economy is the development of 
Food Processing Industry, Since India has achieved self 
sufficiency in foodgrains production and there is adequate 
buffer stock, attention is being paid towards diversifica-
tion of agriculture through expansion of areas under horti-
cultural crops. In order to alleviate the economic condi-
tions of the farmers and to eliminate the middleman/ the 
Government of India has introduced a major scheme in Indian 
agriculture by establishing a Ministry at the Centre which 
is concerned with Food Processing, Fruits, Vegetables, 
flowers did not earlier find an important place in the 
processed shape and sometimes, owing toglutin the market 
or lack of facilities for preservation, a lot of them were 
wasted. Cereals are used by processing industries in large 
quantities. The backery industry has seen considerable 
expansion in recent years. Jowar, Barley and small millets 
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are largely used in Malt syrup. The primary agri-
cultural xjroducts have vast potentialities in promoting 
the national economy. 
There is a clear shift in the objectives of the 
development of agriculture with a view to increasing the 
purchasing power of the farmer by linking the agricultural 
produce to small scale and cottage industries. Today the 
goal of agriculture is not only to improve productivity 
and stabilize and diversify production, but also to 
generate rural employment. It is planned to develop loca-
tion specific technology to improve the production U 
potential of pulses and oilseeds by about 100 percent in 
the eighties. This brings Dryland Farming in immediate 
Focus, The development of Dryland Farming has received 
attention particularly in the New 20 Point Programme of 
the Government of India where it has been given the highest 
priority. 
The development of Indian agriculture has taken place 
into various phases which are discussed below with refe-
rence to five year plans. 
In the first five year plan, high priority, was given 
to agriculture, including community development. This 
plan was known as agricultural and irrigation plan. The 
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main aim of the plan was to make up the deficit in 
food grains and raw materials which was caused by 
the partition of the country into India and Pakistan 
in 1947, This plan got a considerable success parti-
cularly in raising the production of wheat & rice. 
During the second plan much attention was paid 
towards the industries and transport. Only 20 percent 
of the total outlay of Rs,4,600 crores was spent in 
agriculture, irrigation and community development. 
Failure on the agricultural front made the planners 
attentive during the third plan. Again in this plan 
priority was given to agriculture. The main target set 
during this plan was to increase agricultural production 
by 30 percent. During third Plan period, the agricultural 
production was much below than it was in 1960-61, But 
there was improvement in the production of sugarcane. 
Tea U Coffee, This fall in agricultural production was 
due to the bad weather conditions. 
The Fourth Plan was started during 1966-69, In the 
meantime Green Revolution took place. This encouraged 
the farraers of the fourth plan to evolve a new strategy 
of agricultural development in the light of experience 
gained during three annual plans. During fourth plan periods, 
a steady progress in case of all important agricultural 
inputs was made. Fourth Plan provided improved seeds, 
manures, fertilizers, pesticides, insecticides, imple-
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ments and machinery through co-operative & state agencies. 
The agricultural development plan also included measure 
of plant protection, minor irrigation, soil conservation 
and land reclamation. The main aim of this programme 
was to benifit the small farmers. A small farmers develop-
ment agency was set up in 45 selected districts. 
The Fifth Five Year plan (1974-197 9) as allocated 
Ks.7/411 crores for the development of agriculture and 
irrigation. This plan laid down the strategy for long 
term planning of agriculture and exploitation of ground 
and surface water resources, application of new technology 
in agriculture and programmes for supply of inputs for 
weaker section of society. During this plan the growth 
rate in the agriculture and allied sectors was estimated 
at 3,94 percent, that of food grains at 3,62 percent and 
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non foodgrain at 3,94 percent per annum. Under new 
strategy of agriculture, the use of HYV seeds, chemical 
fertilizers, pesticides and machines are responsible for 
remarkable increase in agricultural production and 
productivity. 
6, Jhingen, N,L, The Economics of Development & Planning. 
Wew Delhi, 1981, p.556, 
7, Fifth Five Year Plan, 1974-79, 
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In the sixth five year plan (1980-85) 26,3 percent 
of the budget was allocated for the development of 
agriculture/ allied activities, irrigation and flood 
control. The aim of agriculture & rural development 
during this plan period was growth with social justice/ 
achievement of full employment in the rural areas with 
in a period of ten years and removal of poverty from the 
country. The command free development programme was 
also started during this plan. The sixth Plan also 
witnessed the starting point of an Integrated R\aral 
Development Programme (IRDP) based on decentralised micro 
level planning at block level. Each block was granted a 
sum of Rs,5 lakhs for intensive development in such acti-
vities as intensive agriculture, mixed farming, land deve-
lopment, and irrigation etc. The Integrated Rural Develop-
ment programme was particularly focused on small and margi-
nal farmers and agricultural labours to achieve the twin 
objectives of generating employment opportunity'and increa-
sing production. 
The guiding principles of the seventh Five Year Plan 
(1985-90) continue to be 'growth', equality and social 
justice, self-reliance, improved efficiency and producti-
vity'. In addition, it has also been stated that there 
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will be an emphasis on policies and progranunes which 
will accelerate growth in food production^ increase 
employment oppertunities and raise productivity. The 
ixnportant element in this plan would be to make science 
and technology an essential and integral part of all 
major socio-economic sectors, to develop capabilities 
essential for fulfilment of science and technology tasks 
in these areas* &. to undertake science and technology 
missions that are well defined. 
According to F.A.O, Indicative world plan for agri-
culture development was chalked out to analyse the problem 
as a whole in an integrated way and in sufficient details 
to serve as basis for policy guidance to the developing 
countries and for developed countries. This plan is 
being prepared with two time horizons namely a 10 years 
prospective upto 1975 and a 20 year prospective upto 1985. 
The FAO proposed to place the problem of agricultural deve-
lopment within the framework of overall economic develop-
ment after taking into account the existing national plan 
and policies and the production possibility by 1975- & 1985. 
This plan gave the guidance in overall balance necessary 
between agricultural development on the one hand and 
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industrial development on the other. 
8, Manrai, M.L. Indicative World Plan for Agricultural 
Development, Agricultural Situation in India, 1966,p,312, 
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Agriculture being the most important occupation of 
the people in the Third World countries, accelerated 
economic development in these countries is possible on a 
variety of conditions. First, they should be able to 
produce enough food for their growing population. Second, 
the growth rate of population should be reduced to a 
reasonable level. Third, the affluent countries should 
come to favourable terms in order to relieve the Third World 
from the 'debt trap' if a new International Economic order 
cannot be enforced. Fourth, each country should resort 
to a proper planning of its resources, particularly land 
resources based on remote sensing, aerial and ground 
surveys. Fifth, a balanced development of agro-industries, 
processing industries and small and cottage industries 
should be developed in keeping with the available resources. 
Lastly ail possible care should be taken to ensure that 
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development does not lead to degradation of the ecosystem. 
Other strategy for agricultural development recently 
introduced in the country is of multiple cropping, which 
aims at maximizing production per unit of land and per unit 
of tiine by taking three or four crops from the same pie ce 
of land in a year. 
9, Shafi, M,, Key-note Address on the "Role of Agriculture 
in the Economic Development of the Third World Countr-les", 
presented at the International Conference, AI-IU, Aligarh, 
September 2-7, 
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As regards the increase in food production, the 
survey of World Resources (1987) by the International 
Institute for Environment and Development Points out that 
the amplication of New Agriculture Technology i»e. short 
duration high yielding varieties and improved agricultural 
technology available in India, The tractors, pvxmping sets, 
chemical fertilizers, HYV seeds and pesticides etc, bring 
about a great revolution in the development of agriculture 
in India. 
CHAPTER»III 
TECHNOLOGICAL AND INSTITUTIONAL FACTORS IN THE 
TRANSFORMATION OF AGRICULTURE 
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TECHNOLOGICAL AND INSTITUTIONAL FACTORS IN 
THE TRANSFORMATION OF AGRICULTURE 
During the mid-sixties, constant failure of the 
rnonsoon and the resulting reduction in the output of 
foodgrains and commercial crops, made the economic 
conditions in India the worst ever dviring the post-
Independence period. Per capita income in the country 
ireached its low watermark; major industries were severely 
hit by recession; and unemployment was mounting. The 
country was heavily dependent on food in5)orts from the 
U.S.A. and there was uncertainty regarding the availa-
bility of food grains in the world markets* It, was, 
therefore imperative for the country to increase agri-
cultural production, and gain self-sufficiency in food 
production as soon as possible. This objective could 
be achieved either (i) by bringing more land under the 
plough or (ii) by arranging a more egalitarian distri-
bution of land under the given technology, as many of 
Uie empirical studies conducted during the sixties, 
showed the smaller holdings to be more productive than 
ti3.eir larger counterparts; or (iii) by increasing the 
productivity of land by the use of modern technology in 
67 
Indian agriculture. However, the possibility of increa-
sing agricultural production through extension of land 
under civilization was limited, and the agrarian reforms 
could not be accomplished without hurting the rural elite, 
who formed the back-bone of the rulling party's support 
in the countryside. Thus the government adopted the third 
alternative, i.e., of applying modern technology in agri-
culture to increase ttie productivity of land already under 
cultivation. This nev/ strategy to make a technological 
break through in Indian agriculture was commonly known as 
the technology of Green Revolution, 
Technological Factors ; 
Efficient techniques require more capital whether 
fixed or variable or botli for their introduction. The 
choice of technology depends upon the economic conditions 
of a country. In a developing country like India where 
labour is abundant and capital scarce, labour-intensive 
technology is suggested by some agricultural economists. 
But the use of labour-intensive techniques alone does not 
increase output for hectare to an appreciable extent. With 
increasing use of capital per hectare, productivity increa-
ses per man-hour without increasing capital per farmer. 
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India is trying her best to introduce new imple-
ments and various cientific techniques to raise the level 
of agricultural production. The land and man are the two 
ingredients on which agricultural production fully depends. 
The efficiency of technological and institutional 
factors is effecting only when the land and man are in 
proper condition. Technological change is one of the impor-
tant forces which alter the structure of agricultural pro-
auction process. The term technological change is used 
here in a broad sense to include all kinds of inventions 
and innovations aimed at increasing the efficiency of agri-
cultural production. 
As regards the increase in food production, the survey 
of world Resources (1987) by the International Institute 
for Environment and ijevelopnient points out that the appli-
cation of New Agricultural Technology has helped to increase • 
food production in some regions of the third World, namely 
India and Indonesia, In India, the increase has been so 
spectacular that it has been termed as Green Revolution, In 
the last four decades the production of the food grains has 
trebled and that of wheat has increased almost seven times 
over its 1950-51 level. It has helped the country to buildup 
a buffer stock of food grains through the policy of procuremer 
1, Oammen, i-i.^. Technological change and its Diffusion in 
agriculture. Agricultural Situation in India, Vol,XXI, 
No.7-12, 1966-67, pp.523-24. 
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and by stabilizing prices with the assistance of a cost 
and prices commission. This reserve of food grains made, 
Indian agricultuxe highly resilient and enabled India to 
face the chaliange of the unprecedented drought of 1987-88. 
Technological innovation in agriculture in the Third 
World Countries offers the best possibility for increasing 
agricultural production. The Third World Countries should 
face the challenges of modern technology to improve their 
agriculture for an overall economic development. Technolo-
gical change is the key to rapid rate of growth in Indian 
agriculture that is in continuous economic adjustment of 
farm organizations to absorb technological improvements on 
a profitable basis. The proper combination of various 
improved technological factors* such as, improved agricul-
tural innovations, use of chemical fertilizers, high yeilding 
varieties of seeds, modern agricultural machinery and imple-
ments, pesticides, irrigation and several other improved 
farming techniques, originate a new dirction of fertilization 
of agricultural commodities and gives much higher returns. 
The following figure is concerned with the technolo-
gical progress represented by the use of modern inputs in 
agriculture. 
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The model syggests that the impact of the use 
of modern technique in agriculture raises the production 
curve up and to the right. Each farm has its prodiiction 
function i.e. the relation between the physical inputs 
and physical outputs of the farm. With further improve-
ment in technology/ a new production function comes into 
being. The new one has a greater flow of outputs from the 
same inputs or smaller quantities of inputs for the same 
output. On the contrary, a new production function will 
give output for given resources/ if there is a deterioration 
in the structure and. structure of the soil. 
The phase of technological change which we are 
witnessing to-day, relates to the use of modern inputs with 
greater productivity and is referred to* in popular language, 
as Green Revolution, 
Green Revolution is, infact, the redical change in 
agriculture brought about by the use of iflodern inputs and 
improve farm practices in increasing the outputs per hectare. 
Dr. M,S, Swaminathan/ the then Director General/ I.C.A.R. 
describes Green Revolution in these words- "The growing 
practice of feeding plants better, our crops are slowly 
changing colours, from a light green or yellow colour of the 
past to a dark green colour that has led to the coining of 
the term Green Revolutionr" 
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The rate of application of modern technology 
in agricultural production has been considerably increased. 
The physical and value productivity of farro resources has 
changed continuously under the constant flow of innovations 
in agriculture over the past half century. Now the govern-
ment has become aware of the need for a package of improved 
practices, including high yeilding variety of seeds, chemi-
ceil fertilizers, better irrigation facilities, crops 
pirotection by pesticides, improved modern implements and 
generally higher standard of farming and in these conditions, 
production thas increased very rapidly. Farmers in many 
ax'eas show a new awareness in obtaining higher yeild per 
acre by the use of purchased inputs. 
Economic development in the third world countries 
can be accelerated by modernizing agriculture which requires 
impossed inputs, better land and water management and 
policies which may save the land from environmental hazards. 
The present mode of the availability of fertilizers 
and its use in many areas is perhaps the most striking 
indication of the transformation that are taking place. Much 
attention has la&exi focused on the fast increase in produc-
tivity promised by high yeilding varieties of cereals. In 
the development of Indian agriculture, speedly and extensive 
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introduction of technological change is one of the 
uiost important factors. This factor throughout the 
history of mankind in general and during the recent past 
in particular have played significant role not only in 
overcoming various environmental constaints on agriculture 
but also in bringing further changes and development in 
existing ones. A number of methods has been developed to 
increase productivity by using fertilizers and better 
techniques of working the soil. Control of life process of 
plants and animals has been achieved through improved 
breedings* development of hybrid seeds, researches into 
such basic process as phtosynthesis and finally control of 
pests and weeds through the development and manufacture of 
pesticides, fungicides & herbicides. 
Increase in the cultivated area are often due to 
the technological improvement, as when better varieties or 
less costly cultural methods make it economically feasible 
to produce crops in sxib-margin areas. In any event, 
acreage as well as yeild per acre must be taken into consi-
deration in assessing the effects of technological improve-
ments in any country. The technological implements have 
brought a great change in the agricultural development of 
the Ganga-Yarauna Doab region since 1960, It will be useful 
and interesting if we can identify and measure the various 
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technical advances that are mostly responsible for the 
transformation of agriculture. In recent years, signi-
ficant changes have taken place in agricultural technology 
of India, The new agricultural technology consists of 
biochemical and chemical innovations. Biochemical innova-
tions are one of the gifts of science and refer mainly to 
inputs which have a physiological effect in increasing 
productivity from a given land use. High yielding seeds, 
chemical fertilizers, pesticides etc, are examples of such 
innovations. Mechanical innovations are the gift of engi-
neering and refer mainly to inputs which have a physiological 
effect in increasing timiness of field operations. Bio-
chemical innovations are generally labour absorbing, land 
saving and neutral to scale of operation while mechanical 
innovations are generally labour displacing and biased to 
scale. Bio-chemical innovations call for a high doze of 
working capital while mechanical innovations need 
huge capital investment. But these innovations 
have increased the proctaction of agriculture. With 
the help of biotechnology the process of plant 
breeding can be accelerated. Cell, tissue culture 
and genetic engineering will quicken and increase the 
food output and such seeds can be generated which are 
more tolerent to drought heat and salinity and are less 
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dependent on chemical fertilizers and pesticides. 
In our country the average use of fertilizers is 
very low. It varies from 125 to 165 kilograms per 
hectare as against the recommended dose of 325 kelograms 
per hectares. However, an attempt has been made to 
analyse the factors which influence the use of fertilizers 
in the fields. The economic condition of the farmers is 
one of the major factors in this respect. A more serious 
problem retarding the modernizing of agriculture and 
consequently its economic development in the Third World 
countries is that of the debt trap, Illeteracy is one 
of the crucial factors influencing the technological . 
change in Indian agriculture. In brief the technological 
change in agriculture consists of adoption of farming 
techniques developed through researches and calculated to 
bring out diversification and increase production and 
greater economic return to the fanners. High agricultural 
production greatly depends on the use of fertilizers, 
improved seeds, irrigation facilities and new agricultural 
implements. The fast and extensive transformation of agri-
culture depends on technological change and spatial diffusion 
of agricultural innovations. 
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A balanced application of phosphatic and nitrogenous 
fertilizers, instead of only the low cost nitrogen as 
practised presently/ is the main strategy for increasing 
productivity of wheat/ rice/ pulses and oil seeds in 
country's rainfed areas, Mr, J.S.Kanwar/ a Scientist of 
International Crop Research Institute for Semi-arid Tropics 
4 
(KRISAT) Hyderabad said. 
The deficiency of phosphorous can be corrected only 
by using water soluble Phosphates. Particularly, acidulated 
rock phosphate can also be used effectively for removing 
phusphorous deficiency, Farmers should cultivate more legumes 
like pigenon pea (Arhar), Chick pea, soyabean, rooongbeara and 
ground nut in these areas by using short duration and 
higher yeilding varieties coupled with appropriate do»«s of 
nitrogenous and phosphatic fertilizers. 
Modern Agricultural Implements ; 
Innovations in agriculture are generally output-
increasing, cost-decreasing or both. It is mostly profitable 
for farmers who have the necessary capital to adopt new 
techniques and such types of technology is termed as capital 
intensive. Modern agricultural implements are the most 
4, Kanwar, J.S. A Scientist of International Crop Research 
Institute for semi-arid Tropics (ICRISAT) Hyderabad, 
The Hindustan Times/ Jan,29, 1986. 
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important weapons for the agricultural transformation 
in India. Farm raechinery and implements are of the 
recent origin in the country. It is only after indepen-
dence that serious efforts ever made to introduce modern 
agricultural machinery and implements in the country for 
the agricultural operations. In the initial stage the 
use of such implements were confined to rich landloards 
and peasants who could afford the expenditure. The medium 
and small farmers still adopted the traditional method 
5 
of cultivation. During the last ten fifteen years an 
impetus to use modern machinary was given and cleaver and 
intellegent farmers were quick to realise the advantage 
and adopted such implements. To purchase such agricultural 
implements, some comniercial banks Si government institu-
tions cciinc to provide aid to the small and medium farmers 
in the form of loans at very reasonable rate of interest. 
These schemes have helped a lot to the small and medium 
fanners in India. With the help of these agricultural 
implements and machinery the farmers have improved their 
agricultural production per year. Mechanization or wide 
use of farm machinery, tools and ixnplements; rationali-
sation or application of science to different components 
5, Mirchan Dani, G.G,, Aspects of Agriculture in India< 
New Delhi, 1973, p.44 
/ • > 
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of production i.e., improving the soil and making 
it most suitable for cultivation, soil conservation, 
seed selection, developing plant protection, use of 
atomic energy and several other scientic methods of 
raising yield per hactare, chemicalization or sufficient 
use of chemical fertilizers; irrigation or utilization of 
water resources; rural electrification, means of communi-
cation and transport, institutionalisation or the deve-
lopment and effective functioning of the institutions of 
planning, financing, execution, education, training and 
research are the basic components of agricultural trans-
formation. The agricultural transformation thus brought 
about is bound to increase per acre productivity, rise 
per capita productivity, reduce cost of production, 
increase the income of the formers, create possibilities 
of capital investment in agriculture as also in other 
sector of economy and results in commercialization of 
agriculture less exposed to the hazards and vagaries of 
weather and climates etc. 
The present supply of agricultxiral machinery, 
tools and implements such as in India is quite insufficient 
to meet the existing requirement. At the initial stage 
thie import of farm machinery could be favoured but ulti-
mately the manufacture of big and small farm machinery 
inevitable. 
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The agricultural machinery, tool and implement 
plants should necessarily be under the control of 
public sector. This would enable reliability design, 
quality and safety and ease of operation and adjustment. 
Beside the availability of machine, technical know-how is 
equally important. 
The increased use of pesticides and weedicides/ as 
the new seeds (Particularly of rice and hybrid crops) are 
highly vxilnerable to pest attacks and the fertilizer, 
introduced growth of a weeds. The ever increasing requi-
rement of in secticides, weedicides, herbicides and pesticide; 
will have to be met by the estabilishment of some new plants 
capable of producing different types of insecticides, weedi-
cides, herbicides and pesticides in different parts of the 
country wherever it is feasible. There newly established 
X>lants should necessarily be under control of pxiblic sector. 
The provision of a controlled supply of water since 
even too much water is bad for the new dwarf varieties 
unsuited to flood conditions. The better use of water in 
agriculture is one of the major step towards raising 
productivity. The irrigation is a must for the programme 
of new revolution in agriculture. It will ensure the 
output of food stuffs and other crops, irrespective of the 
whims of nature. Irrigation may be possible through 
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major, medium and minor irrigation projects. Mechani-
zation enables to the farmers to build terraces, ditches, 
watering ponds and canal which help to protect soil 
fertility and make full use of water supply. In addition 
mechanical water pumps facilitate large scale irrigation 
and drainage operations. 
Rural electrification should be given the highest 
priority alongwith land reform, consolidation of holdings 
and the easy availability of agricultural imputs. Electric 
pumps are cheaper in capital and operation costs than 
diesal operated pumps. In order to make the full utiliza-
tion of ground water for increasing agricultural production_, 
Cheap electric power is the first pre-requisite. Again 
the impact of electricity on industrialization of rural 
areas is also significant. Alongwith the growth of the 
power section, power shortage is becoming the order of the 
day. It appears that regional grids have, ultimately, to 
be welded into a national grid which would enable the country 
to get maximum benefit of electricity generation in different 
parts of the country. And thus the rural electrification 
also forms an essential part of the programme of agricultural 
transformation, uses of electricity are numerous i.e. in 
lifting water for irrigation, in workshop, in driving machines, 
in rural industrialization etc. Electrification of the farms 
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vmder transformation in agricultxire is an essential pre-
condition for a success of the programme. Development 
of modern means of transport and communication in rural 
areas too, should be provided. Roads constrxiction work 
should be started on a mass scale. Surplus and displaced 
labours may very well be absorbed in the programme of road 
construction as also in rural irrigation work. 
Rural transformation requires a spatial perspective 
on land and water management system. A comprehensive 
study of the human resources, in depth study of pre-harvest 
and post horvest technology, a careful planning of rural 
energy, system, a self generating employment system by 
location of appropriate rural industries £< fixing the block 
as the unit for planning of land use land classification 
and land capability of each village in the Block ensure 
the maximum and balanced use of the resources. Such a 
sxirvey and their depth study be coordinated with the 
minimum needs programme promulgated by the Government, 
iiuch a planning should take into account particularly the 
rural water supply, rural roads, rural electrification and 
the housing assistance to rural landless labourers. The 
land use maps and their dociomentary interpretation will not 
only help in the maximum use of the land, but they shall 
8^ 
be of great assistance in the elimination of mis-use 
of land and in the introduction of proper crop 
diversification. 
The Central Government seems to have awakened to 
this need by appointing a) National Land Use and Westeland 
:Development Council, b) National Land Use and Conservation 
Board and c) National Wastes land Development Board. 
USE OF FERTILIZERS t 
It is one of the most in^ortant imputs in the 
farm operations which brought about the Green Revolution, 
At present India is facing difficulties in developing an 
adequate supply of cheap fertilizers among her farmers. 
According to the statistics published by fertilizers 
Association of India in 1970, there were as many as 48 
factories already in production in 1970 and were under 
construction, 11 were approved in principle and 4 were in 
proposal stage. The demand of fertilizer has gradually 
increased during the process of transformation of agricul-
ture after sixties and the introduction of H.Y.V. Progranme 
has further augmented the use of fertilizers. Consequently 
more fertilizer factories have been established all over 
the country. There are three agencies through which ferti-
lizers are distributed in the country and these arej 
(a) The government fertilizer depots (b) The cooperative 
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and (c) Private Dealers. 
The modern use of fertilizers began with the 
manufacture of superphosphate by John Bunnet Lawer in 
1843. Its use in the begining increased slowly but at 
present it has been rapidly increased to enhance crop 
production. The world consumption of fertilizers has 
increased three times during the last two decades. 
Adequate use of fertilizers with sufficient irrigation can 
increase production five times than without fertilizers. 
In 1970 in India only 10.74 kg. of nutrients were supplied 
on an average to a hectare of land as against 626 kg, in 
Netherland/ 371 Kg in Japan* 76 Kg in USA whilt. the worlds 
average is 37 Kg. But the rapid annual increase has been 
recorded in the recent years. The annual average consump-
tion of fertilizers per hactare during 1975-76 to 1977-78 
v?as 18.7 kg, in India as compared to 404 Kg, in West 
C^ ermany and 396,4 Kg. in Japan, The worlds average here is 
61,8 kg per hectare. From the above facts we can say that 
v/ithin the limited period of 8 years the fertilizer consvmi-
ption in India has become almost doiible. This consumption 
hovyever varies from state to state. 
Urea and sulphate of ammonia are the most promising 
chemical fertilizers available to the cultivators for 
6, Nair* K,N,S,, Technological changes in Agriculture/ 
consumption of Fertilizer/ New Delhi/ 1980/ p,141, 
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improving crop yields and is getting increasingly useful 
application ±n Indian agriculture on a variety of crops. 
Experiment conducted in Ranchi Agricultural College shows 
that the use of phosphate in chemical fertilizer doubles 
the yeild of wheat and soyabeam. 
Fertilizer is tne key input in increasing agricul-
tural productivity. Every tonne of fertilizer increases 
the yield by about 10 tonnes of food grains. The annual 
consumption of fertilizer is thus, a good indicater of the 
country's performance in crop production. In tlie year 
1979-80/ the fertilizer consumption in India was 52.56 lahh 
lakh tones. In 1980-81 it is about 54 lakhs tonnes. To 
ensure that the right type of fertilizer reaches the farmers 
in the right quantity, at the right time and at right prices 
as number of innovative measures have been taken in the 
direction. 
HIGH YIELDING VARIETIES OF SEEDS : 
In the beginning, new varities imported from Nexico 
and Philippins were introduced and because of their very 
high yields, these were greeted as 'miracle seeds'. Later on, 
agricultural research institute in tne country also developed 
new high yielding varieties ^HYV), e.g. 'Shera' and 'Moti' 
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were developed by the Indian Agricultural Research 
Institute at Pusa, New Delhi, which gives yield of 
55 to 60 quintals of wheat per hectare as against 12 
quintals under traditional varieiteis. The H.Y.V. '• 
programme is the main plan of the new agricultural 
strategy. This programme covers major food crops such 
as wheat/ rice, maize, jowar and Bajra. The success of 
this programme could be judged as to what extent agricul-
ture has been transformed and to what level the production 
has been argumented. Since 1965-66, which is known as thee 
base year of the new agricultural strategy, the wheat 
production has increased three folds and rice production 
g 
by more than 76 percent. Jowar, Bajra and maize have 
made a little progress because of the lack of suitable 
hybrides and incidence of pests and diseases on some of 
the hybrids. 
Besides wheat, rice has also made a sharp progress 
in the production. An important development in the rice 
cultivation is the replacement of coarse high yielding 
varieties of rice by high quality finegrains varieties like 
Ratna, Vijaya I.R. 20, Saket, Mansure and a number of lET 
selections. As a result of the introduction of H.Y.V., 
8, India, A Reference Annual, Agriculture, 1981, p.209. 
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rice prodxiction is also "increasing at a faster rate in 
the nontraditional rice grov;ing states like Punjab* 
Haryana and western Uttar Pradesh. 
The country has attained self safficiency in seeds 
of high yielding varieties and is in a position even to 
export these seeds to other countries. 
Irrigation ; 
It is a monsoonal country. Here rainfall received 
by monsoon is not sufficient for agricultural purposes 
9 
and lack of soil moisture frequently reduce crop yield. 
In such a condition irrigation is used to supplement rain-
fall as and when necessary to provide sufficient amount of 
moisture for the crops. Irrigation is the most important 
in^ jut in the process of agricultural transformation. 
iiost of the Indian agriculture is carried out under 
rainfed conditions. In many areas production is not 
possible without proper irrigation and in other areas 
supplimented irrigation makes it possible to maintain 
production at reasonable levels and to avoid crop failure 
due to unstable rainfall. The most effective policy of 
ixrigax:ion will vary from one area to other. It has recently 
9, Robinson, D,H. Fream's Elements of Agriculrure/ London 
1972, p.108, 
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been suggested that the country can be divided into 
three broad groups of areas according to the character 
of water supply and the stability of production and for 
that different policies are required for each of these 
areas. The first area v/here there is an assumed water 
supply both in volume and in spread either from assured 
rainfall is from source of irrigation. In these areas 
irri>^ ation policy should be intensive and the aim should 
be to maximize the per hectare yield of different crops 
by multiple cropping method, 
Uttar Pradesh is one of the most important agricul-
tural state in India, Here the main source of irrigation 
is canal irrigation and Tube-well irrigation. Besides 
there are tank irrigation and well irrigation also. For 
getting the maximum lunifit from irrigation a region 
requires at first an increase in the number of canals^ 
Tubewell, tank etc. Secondly, the loss of irrigation water 
through evaporation and seepage must be reduced through 
various techniques. Thirdly such type of technique should 
be adopted which should be cheap and lifts water to a 
higher level, if required. Lifting of water to a higher 
level is done either by manpower, bullocks, or chemical 
power such as oil engine with pi;imp or electric motors with 
10, Sen, S,R,, Growth and Instabilitynin Indian Agriculture, 
Agricultural Situation in India, Vol,21, 1967, p,831. 
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pump. Fourthly/ in India the methods of irrigation 
being used is not much efficient. 
It is a well established fact that irrigation is the 
lite breatn of agriculture. Its importance in the trans-
formation of agriculture in the world in general and in 
monsoonal countries in particular hardly needs any empha-
sis. A number of analytical studies have proved that India 
can increase its agricultural production to a very large 
extent/ if adequate and assured irrigation facilities are 
available. 
Use of Pesticides and control of Diseases i 
Increased use of pesticides and weedicides/ as the 
new seeds are highly vulnerable to pest attacks and the 
fertilizer introduced growth of weeds. Several institutes 
including the central Food Technological Research Institute, 
Mysore/ and the Indian Agricultural Research Institute/ 
New Delhi/ has done analysis of various pesticides. In 
total about 1/000 pesticides are used throughout the world, 
.f^ bout 250 pesticides are used in agriculture, of which 
hundred are insecticides/ 50 herbicides/ 50 fungicides/ 
20 nemacides and 30 other chemicals. D.D.T, as a pesticide 
has been used to kill insects that distroy crops. This type 
of pesticides has improved the economic/ social and health 
11. Mohammad, W., Technological change and spatial Diffusion 
of /igricultural Innovations, Perspectives in Agricultural 
Gteography, New Delhi, Vol.V, 1981, pp.317-18. 
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status of developing countries. 
Use of pesticides in India started only after 
Independence and the first plant to produce pesticides 
(BHC) on commercial basis was set up in the year 1952. 
The first public sector D.D.T, plant came into existence 
in 1955, The use of pesticides in India increased from 
3,750 tonnes per year in 1952 to 25,000 in 1957 and 45,000 
tonnes in 1962. The total requirement of pesticides for 
the year 1978-79 was 77,420 tonnes. 
Insects and pests are the most dangerous elements 
v/hich distroy and reduce the production of crops. For plant 
protection measures, the insects, diseases and pests can be 
checked to increase the yield of the crop. The organism 
causing disease of plant may be either plants or animals. 
The animal pests largely belong to insects but snails, 
slugs, crobe & rodents are also the pests. Large animals 
such as wild bear, jackal, deers, and Elephant etc. also 
13 
distroy tiie crops. 
The use of chemicals for controlling the diseases 
and pests are wide spread in tiie world today. The three 
main groups of pests control cheaiicals are the insecticides. 
12. Science reporter. New Delhi, 2'lay, 1980, pp. 310-320, 
13. Kumar, L.S.S. and others. Agriculture in India, Bombay, 
1963, Vol.2, p.192, 
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herbicides, and the fungicides. Chemicals such as 
D.D.T., parathion, Diathion, Schadam, TMPP and METP. 
still 2/4, 3-T and TAG have been recently introduced 
and various techniques are used for the application 
of these chemicals in tiie fields. These control measure 
of weeds, resulted in a great agricultural transformation 
by which the agricultural productivity is raised upto a 
very high level, 
INSTITUTIONAL FACTORS ; 
Institutional factors play a very important role 
in the transformation of agricultxire. It indules land 
consoliaation, credit supply, cooperative society, land 
tenure and land revenue, land holding, and size of holding. 
These factors plays a very significant role in the trans-
formation of agriculture in the Ganga-Yamuna Doab, 
Land consolidation ; 
Agriculture is the basic occupation of the Indian 
population. The terra land consolidation has been defined 
as an amalgamation and redistribution of all or any isolated 
and scattered unit of individual plot into one consolidated 
14 
compact field. 
14. Government of India, 'Consolidation of Holdings* 
New Delhi, 1957, p.2 
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As we all knov/ division and sub-division of holding 
results in the inefficient and linprofitable farming. By-
means of consolidation of holding, all the scattered 
plots are consolidated in a compact farro of larger size 
which is equivalent to the area of all the scattered plots 
togerhter. Once all tiie scattered fields of a farmer 
become compact or consolidated/ then it become^easy to 
make use of the modern technique of cultivation. Now the 
farmer can eract tube well in his consolidated fields & 
can use nev/ly developed techniques of agriculture/ e.g. 
hign yielding varieites of seeds, chemical fertilizers, 
irrigation, pesticides, in secticides. Tractors, harves-
tors, threashers etc. Thus we can say that the consoli-
dated of holding has a direct effect on the productivity 
ot agriculture and thus by consolidation tine Indian agri-
culture has been transferred into a right direction. 
Land Tenure : 
Of the various factors that contribute to the well 
being of the agricultural industry, the system of land 
tenure is by far the most important. The term 'Land 
Tenure stands for the system of rights and obligations of 
the members of the rural community in relation to the 
landlord and state. It refers to the terras or consolida-
tions upon which land is iiela or possessed. The tenure 
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system is ideal in the sense that it provides the maxi-
mum utilization of land in the general interest of the 
community, fair distribution of farm income etc. 
Alternative Systems ; 
Broadly speaking, the alternative schemes of orga-
nisation are; 
State farming : 
Under this system land would be nationalised and 
managed by government officials. The cultivators 
would thus be reduced to the status of wage-
labourers. 
The only country where state farming has been 
attempted on a fairly large scale is U.S.o.K, There 
are large numbei of state farms. These farms are 
very large in areas extending upto thousand of 
hectares. All the agricultural experimental acti-
vities are carried out on these state farms. 
The state farming has many social and poli-
tical implications which make it unacceptable to 
us on any large scale. The constitution of free 
India guarantees to protect the institution of 
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private property, whereas the system of state 
farming involves its complete abolition. Again, 
it will lead to over centralisation of powers -
social/ economic and political and hence will be 
incompatible with the democratic way of life to 
which we are naro x:>ledged. 
Although large scale reorganisation of our 
agriculture on the basis of state farming will be 
unacceptable to us. The establishment of a number 
of state farms for purposes of experiments* growing 
good seedS/ demonstrations, of improved methods to 
cultivators and such other purpose will be a desi-
rable policy. The areas which are being reclaimed 
offer a good opportunity for the establishment of 
state farms. The state with its vast resources' can 
bring such areas under cultivation and thereby 
increase the volume of production. 
Capitalist Farming : 
After acquiring the property rights in land, 
the state may auction the land to private capalists 
for scientific cultivation subject to certain condi-
tions relating to minimum wages, condition of work etc. 
It is held that such a system will lead to the full 
utilisation of land resources, and if proper conditions 
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are imposed/ it will gives good wages to labours 
and make for better rousing and other amenities. 
It will also facilitate the growth of agro-Industries 
in tne country. 
It is very doubtful that a large number of 
capitalists will be ready to invest their capital 
in agriculture when industrial and commercial oppor-
tunities are available. This is very well born out 
by past experiences. But if implied, this system 
can bring out large production in agriculture. 
Collective Farming ; 
The essential features of collective system, 
its organisation and also the reasons for its 
unsuitability as far as our country is concerned 
are discussed below in berief. 
Under collective farming/ ownership of all 
land/ stock and capital vests in the coranaunity as a 
whole. There is no private proverty in land and 
individual holdings are completely abolished. The 
work of cultivation is carried on a whole farm as 
one unit of organisation under a management committee 
elected from among the monbers. The committee lays 
down programme of daily work/ direct and supervises 
the performance of all agricultural operations. 
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It organises credit, marketing, insurance etc. and 
also makes arrangements for special social services 
such as education, medical aid and recreation centres. 
Members of the collective farms are treated 
as equal, but their wages are not necessarily equal. 
Wages are received according to the native and extent 
of work done by them. The profits of the farm are 
generally distributed are the basis of wages earned 
by each member, 
Co~Operative Farming : 
The system of co-operative farming offers 
a concrete solution for the fundamental problem of 
our agriculture. It provides for a re-organisation 
of our agricultural economy in the form of an effi-
cient system of production. It develops social mora-
lity and also facilitates the changes over from a 
capatilist to a socialist economy without the use 
of force or compulsion. It is indeed a peaceful 
revolution in action. 
The agrarian social structure is the most 
crucial factor in any scheme for rural transformation 
as properly structure and the production relations 
excercises a decisive influence on productionr The 
National Commission on Indian Agriculture points out 
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that the biggest obstacle is the paucity of land 
with peasant proprietors. 
In the study area the size of land holding 
is generally sinall, ^^  large number of former has 
the average size of holding/ from 2 to 5 acres, 
.according to one group o£ scholars there is a posi-
tive and high correlationship between the size of 
holding and adoption of agricultural innovations 
(Mohanimad, 1978, Desai, 1966, and Freeman, 1961) . 
The argument given by these scholars is that, many 
innovations such as tractors, harvesters, thrashers, 
sprayers, pov;er duster and other agricultural 
machinery can be used economically only in contiguous 
and large strip of land. It is therefore, assumed 
that larger the size of holding, higher is the use 
of agricultural innovations, and higher is the agri-
cultural productivity. Further if the size of hol-
ding is large mechanical power can be easily used 
on this holding at cheaper rate in a greater produc-
tivity. 
For a country or the size and population of 
India, the problem is stupendous. It may be pointed 
out that the population of the country has been growing 
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at 2 to 2.2 percent per annurn* while the per capita 
income has been growing at 1,5 to 1,7 per cent 
per annum. It is therefore very necessary to check 
the population'growth for the over all development 
of the country. 
CHAPTER-IV 
REVIEW OF WORK DONE SO PAR 
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REVIEW OF WORK DONE SO PAR 
Rural transformation in terms of agriculture is a 
multi-dimensional process. Rural transformation is being 
studied by geographers, economists, anthropologists, socio-
logists and perple of other disciplines. To a geographer 
the subject attains a special importance since the pers-
pective is space and man. The organisation of space and 
its relationship with the activities of man constitute the 
core of the study of geography. It is a well known fact 
that rxiral transformation can be largely achieved through 
agricultural development, Carl Saur and D.B. Crigg were 
rightly pointed out that the agriculture is a rural activity 
which has formed the basis of Man's economic life for over 
10,000 years and that the history of agriculture was the 
history of mankind until nineteenth century. A century 
later, in the twentieth century, at a global level agri-
culture provided employment to the 51,0% of world's econo-
mically active populatioxi. In the developing countries it 
is increasing at the alarming rate. In these countries the 
agricultural labour force is in fact rising and has become 
twice of what it was in the loginning of this century 
(M.Pacione, 1984). 
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Agriculture is becoming labour intensive in 
developed countries for example in U.S. the time 
taken to produce 2700 Kg of wheat fell from 383 
raanhours in 1800 to 10 in sixties whereas in the 
developing countries* the situation has changed a 
bit slightly. 
The situation on the rural front is far from 
satisfying, BulK of country's population amounting to 
525 million or about 77% live in over 576/000 villages 
and about 300 million of them live below poverty line. 
Vast population in countryside is in a state of dynamic 
instability and a large section of it is rootless and 
deprived. Herds of these silent sufferers trod their 
weary way to urban areas. About 14 million people 
migrate from rural areas constituting over 50% of the 
population of our large and medium cities. Squatter 
settlements/ slums, serai-slums and super slums are 
consequently increasing in cities. Those who stay back 
in villages also pay the price. There are limited job 
prospects from agriculture in countryside/ low incomes 
and seasonal employment, element of duress and exploita-
tion in employment. There is pressure on rural housing, 
proportion of non-agricultural employment is declining 
suggesting de-industrialization of villages. Ninety 
percent of the rural houses are of mud/ bamboo wooden 
ino 
and thatch, Fortyone percent of India's rural population 
lives in one room and another 27% in two room houses. 
i»inetyfour percent or 496 million of rural population have 
no medical facilities* 42/o villages have no primary and 
93>i have no high schools for their children. Over 98% 
villages have no protected water supply. About 96% villages 
have no markets. Eighty four percent villages are more than 
8 Kms from any metalled road/ 82% from any post office, 96% 
from any high school and 98% from any hospital. Such is 
the depressing situation in our countryside which houses 
77% of our population in 576,000 villages. Besides, there 
are social tensions of various origins. 
These conditions of depravity obtaining in villages 
have generated a great deal of concern for rural communities 
and as Padhy (1986) has remarked no other country has 
debated so extensively on theory and practice of rural 
development as India, Rural development in India traces 
its history to 17th century when a Friends and Quakers 
society - a religious societynemerged in England, It was 
brought to India by Rachel Metcalfe in 1866 and the first 
attempt at rvural development was made in Baroda in 1885 
(Tewari and Sinha, 1988), Then there have been more 
systematic efforts at rural development from the second 
decade of this century. Gandhi started rural development 
in Champaran (1917), Sevagram (1920), Wardha (1938), Royal 
CoiTunission of Agriculture in India (1928), realised the 
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magnituae of the problem when it stated that "if the 
inertia of centuries was to be overcome* It was essential 
that all the resources at the disposal of the state should 
be brought to bear on the problems of rural uplift. The 
task of uplift was taken in forties by Government of Madras/ 
Bombay and U.P, and Firka Project (Madras 1943)/ Sarvodaya 
Scheme ^Bombay 1948), Etawah Project (1948) were launched 
by these states respectively. Economic improvements* 
resolution of social conflicts/ improvements in environmebtal 
structure and an all round improvement were the objectives 
of these schemes. From early fifties government launched 
comiaunity Development and laany other programmes like 
Intensive Agricultural Development Programme/ Multiple 
cropping Programme, Food for work programme etc. These 
programmes are alleviating the edges of the problems but 
not reaching the core. 
There are certain problems inherent, in our agricul-
tural system. On the one hand there is an introduction of 
commercialization of agriculture on the other, there are 
vast areas/ whose agriculture is still of subsistance type. 
New capital oriented agricultural technology has created 
certain social tensions and the number of marginal/ small 
scale farmers and landless labourers is on the increase. 
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Population is increasiny and more and more food 
is to be produced. This in the process* has put the 
environment under stress. Deforestation and attendent 
soil erosion and degradation are the biggest challenge 
that agriculture is facing today in India, Alongwith 
land management,water management is another great problem. 
Then there is the problem of increasing food production 
from our dry lands. 
More than three.fourth population of India lives 
in rural areas and derive their sustenance from agricul-
ture directly or indirectly. The transformation of rural 
India/ can therefore be brought about through agriculture, 
the main occupation of the population. There is hardly 
any sector of economic development which is not affected 
by the changes in agricultural development. Rural trans-
formation through agriculture/ infact, is related to the 
transformation of the whole national economy with the 
successive five year plans. 
Modern technology plays a very important role in the 
transformation of agricultxire. In the early days* agri-
culture was of the primitive type and it still persists 
in some parts of the country. Agriculture as a matter of 
fact, has attracted the attention of many agricultural 
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scientists, economists and other social scientists 
during the beginning of the last century, therefore 
an awakening of scientific study of agriculture was 
marked throughout the world which had its implications 
in India too. 
The Famine Commission of 1880* 1898 and 1901/ the 
irrigation commission of 1903, the committee on coopera-
tion of 1915 and the Royal Commission on Agriculture in 
India 1926/ 1928 made several recommendations for the 
promotion of the welfare and prosperity of rural 
population. 
Reports of the Famine Commission were landmarks in 
the history of Indian agricultural development. However/ 
it was tlie Royal Commission on Agriculture in India which 
practically paved the way for the futxire research on the 
problems of Indian agriculture. 
The Royal Commission on Agriculture recommended the 
setting up of a Central Council for fastering and coordi-
nating Agricultural Research throughout the country. 
The Indian Coxmcil of Agricultural Research was set Up in 
192 9 to promote/ guide and coordinate agricultural and 
1. Randhawa/ M,S, Agricultural Research in India/ New Delhi/ 
1963 
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animal hasbandary research throughout India. The 
council perforins the important task of coordinating 
agricultural research and farming agricultureal 
policies for the country as a whole and also serves 
as an advisory body to the Government of India in 
matters pertaining to agriculture. Apart from Indian 
Council of Agricultural Research, a number of commodity 
committee deals with research in respect to particular 
crops. These commodity committee are semi-autonomous 
bodies financed by Grants from the Government of India St 
are located in the main growing region of the crops 
concerned. 
Besides Agricultural Research Institutes/ their are 
several agricultural universities and colleges which are 
scattered all over the country. They play a very important 
role in the extension and improvement of technology on 
agriculture. 
In modern times effective and fruitful research 
cannot be done by isolated scientists in a large number of 
ill-equipped/ ill-staffed, ill-coordinated and ill-super-
vised research statioiis ^catlesed all over the cowmtry, 
Each research project has served inter-related aspects 
and its success depends on the provision of a team of highly 
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qualified staff: Specialising in different fields. 
For example, general agriculture/ soil and water 
management/ agronomy/ Plant breeding. Plant Pathology, 
agricultural engineering and marketing etc. 
The most important elements in rixral transformation 
lie in institutional changes. FAD has rightly pointed out 
that the institutions serving agriculture must be strength-
ened/ otherwise constraints which they impose would slow 
down the processes of agricultural growth and distort it 
through adverse effects on the distribution of production. 
The agrarian social structure is the most crucial 
factor in any scheme of rural transformation, as property 
structure and the production relations exercise a decisive 
influence on production. Among the institutional changes 
that have overtaken the Indian agriculture/ land reforms 
occupy foremost position. It has been observed that the 
land reform introduced in the state have been responsible 
for a considerable improvement in agricultural situation 
in the state. 
The National Commission on Indian agriculture points 
out that the biggest obstacle is the paucity of land with 
2 
peasant proprietors, G,B, Jather and S,G, Beri pointed out 
2. Shafi/ M, Key note address "Agriculture and Rural 
transformation"/ National Conference, AMU, Aligarh, 
Feb, 22-24, 1988. 
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that the most outstanding feature of backwardness of 
Indian agriculture is the endless sub-division and 
fragmentation of land. They describe the various 
causes of fragmentation and their evils which are 
responsible for the backwardness. They also proposed 
3 
a nmnber of remedial measures. Prof, Baljit Singh and 
S, Hisra presented a coraprc.iensive survey of all aspects 
of land reform in Uttar Pradesh, A brief account has been 
given on the basic purpose and objective of land reform 
which is a cause of raising agricultural productivity and 
for capital income. They pointed out certain changes in 
which the area under cultivation including current fallows 
4 
has increased more than 8 percent. 
According to United Nations Report (1951) the objec-
tive of land reforms are four, vize# maximization of output 
and productivity, fair and equal distribution of agricultural 
income, increasing employment opportunities and ethical 
order. The other United Nations Report on agricultural 
organization (1951) summarised the measure for reform of 
agrarian structure through a wide range of improvements in 
the organization of marketing and credit, the extension of 
educational and welfare services to the rural community 
measures for the re-oryanisation of production and cooperative 
farms. 
3. Jather, G.B, and Beri, S.G, Indian Economics, Madras, 1949, 
4. Singh, B and Misra, S, A study of land Reform in Uttar 
Pradesh, Calcutta, 1964, 
5. F.A,0., progress in Land Reform, New York, 1951,pp.51-80. 
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The study of land use occupies a pivotal place in 
ayricultural planning of any country. Agricultural deve-
lopment is possible only if the whole complex of local 
geographic conditions - natural/ economic and social are 
taken into account either on the basis of available data or 
as a result of new geographic field work, 
Nath pointed out the importance of land reforms deve-
lopment of cooperatives and expansion of infrastructure viz.* 
communication and rural electrification in the growth of 
7 
agriculture. 
Through consolidation, according to G,B, Jather and 
S.G. Beri (1949) land has become more productive Areas 
formerly uncultivated owing to excessive fjagroentation have 
Q 
been brought under the plough. 
Survey is very useful, foremost, perhaps, is the 
very useful work carried out in Britain in the thirties 
under the direction of Professor L,D, Stamp, The survey 
undoubtedly played an important role in the scientific 
planning of land use and provided the base for increasing 
Britains food production substantially. It is in this sense 
6, Gerasimove, I.P, 'The Present Status and Aim of Soviet 
Geography, Soviet Geography, Vol.1, 1960, p,10, 
7, Nath, V,, Agricultural Growth in 1970's Economic and 
Political Weekly, Vol,V, No,52, pp, 134-44, 
8, "Jather, G,B. ana Beri, S.G,, Indian Economics, Madras, 
1949. 
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that the land use survey of Britain may be considered 
9 
as unique and fundamental. 
A Majumdar (1966) showed the impact of soil conser-
vation programme on the agricultural economy of cultivators 
on the basis of a plot study of economic conservation forming 
in uamodar Valley area conducted by soil conservation depart-
i.it ut of ciie Damodar valley corporation in Hazaribagh district 
of Bihar. The study revealed, among other things the 
structure of land use and utilization before and after 
conservation treatment, cost of conservation treatment and 
maintenance, land and people benefited directly and indirectly 
by soil conservation programme. 
In order to maintain a balanced land use and also the 
use of land to its maximum capacity while maintaining its 
fertility, the land use survey of the whole country is needed. 
Here the question arises as to what technique and methodology 
should be adopted in a land use survey in India which may 
help in balanced land use planning. 
The present pattern of land use in India is the result 
of long continued operation of the whole range of environ-
mental factors but modified by socio-economic and historical 
elements. 
9. Staiap, L,D, Land of Britain its use and misuse, London, 
1962, p.22. 
lO.Majumdar, A, Soil conservation; A technological change in 
the Indian Agriculture, Agricultural Situation in India, 
Vol.XXI, No,4, 1966. 
ll.Shafi, M. Technique of Uural Land use planning with 
references to India. "The Geographer, Aligarh, 1966, p.16 
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Inspired by the classical work of Late L.D, Stamp 
on land use of Great Britain, Indian geographers played a 
significant role in conducting land use survey in many parts 
of the country. The need for mapping utilization of land in 
India was first felt by stamp (1938). He was a member of the 
overseas delegation to the silver Jubilee session of the 
Indian Science Congress Association (1938) and suggested 
to try in India the land utilization scheme of England, 
Later on S.p, Chatterjee (1941) drew attention of geographers 
to undertake a landuse survey in India. Sensing its 
necessity M, Shafi (1951) made a strong plea to carry out 
land utilization survey which will in itself combine with 
the land capability to determin the measures for using the 
land to the best advantage in relation to its intrinsic 
quality. He also submitted an elaborate scheme of model 
land use survey. The work on the lines of this model has 
continously been done by the students of the department of 
Geography, Aligarh Muslim University, Aligarh (U.P), who go 
out to complete the land use survey in each year in typical 
areas of the country. The first survey batch went to Ajmer 
and the results were reported by M, Shafi in "The Geographer" 
(1951). 
""J.S, Manu (1959) discussed the scope of consolidation 
of holding and conservation of their effects on agricultural 
production, D,P, Sexena and S.C. Sharma (1966) described the 
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causes of soil erosion and the various measures of soil 
conservation that have been applied in Etawah in Uttar 
Pradesh. 
In 1962 professor M, Shafi also contributed a paper on 
agricultural efficiency and suggested to measxire the 
. efficiency of the existing production throughout the region 
to focus attention on tne underdeveloped areas and to carry 
out a careful, objective and detailed landuse survey as a 
prerequisite for all long range planning of Uttar Pradesh, 
He revealed in this paper that during the decade 1948-57 
this has not been any significant increase in the agricul-
12 
tviral efficiency of Uttar Pradesh, 
A recent study by the Union of ministry of cooperation 
and panchayati Raj provides detailed and exhaustive comments 
on the strength of cooperative in agriculture. Cooperatives 
have been contributing in several ways to the development of 
agriculture especially in the matter of distribution of loans 
and supplies of agricultural inputs. It ensures the balanced 
growth of production in which all sections of farming community 
can take their full share. 
According to K,L, Rao (1968) the two conditions for 
any large scale return from agriculture are land and water, 
13 
They are ready means of increasing production. 
12. Chatterjee, S,P,, Fifty years of Science in India, 
progress of Geography, Calcutta, 1964, p,149, 
13, Rao, K,L,, Water Resources of India, Indian Farming, 
Vol,XVII. No.10, 1968. 
I l l 
N.G. Dastane and U.S. Patel studied the water 
requirements and presented in 1968 a detailed account 
in this respect. According to them water requirement of 
crops are essential for reaping potential yields. The 
present concept of water requirement is that it is the 
quality of water needed by a crop for obtaining maximum 
yield. 
According to S.C, Jain (1966), the basic component 
of new revolution in agriculture is mechanization. In 
the view of D,s, Sangwan U966) # the cause of low yield 
in Indian agriculture is the lack of technical applica-
tion in forms. According to them all the drawbacks are 
responsible for low yield can be removed by mechanical 
methods with low inputs. 
In the year 1957, W,N, Bater has suggested the way 
to introduce agricultural machinery and implements for 
crops to raise the agricultural output. But C, Culpin 
in the year 1959 has paid more attention to the organi-
zational aspect of the raachinery and their management on 
16 
cooperative scene. 
14, Dastane, N,G, and Patil, V.S., Water need of crops, 
Indian Farming, Vol.XVII, No,10, 1968. 
15, Jain, S.C, Technological changes and their diffusion in 
Agriculture in S.C. Jain (Ed,j, Changing Indian Agri-
Culture, Boiribay, 1966. pp. 57-58. 
16, Bater, VV.N, Mechaniza-cion o£ Tropical Agriculture, 
London, 1957, 
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J.S, Kanwar in 1970 has focused attention on the 
modernization of Indian agriculture. According to him 
new technology of production is based on the use of fertili"* 
zers/ high yielding varieties of seedS/ pesticides/ scien-
tific water management and other agranamic practices, Now-
a-days a greater use of machinery is made for seeding, fer-
tilizer and pesticide applications harvesting* threshing and 
17 
procussmg. 
In this way we see that suitable iraplenient and 
macninery have become a necessity for the progress and 
modernization of Indian Agriculture, 
Successful studies on agriculture were made in 1953/ 
18 
1955 and a more successful study was made in 1968. It 
does with the problem of raising agricultural productivity in 
developing countries by applying modern technology. It 
overs all aspects of agricultural technology such as water 
management/ irrigation* fertilizers* crop protection* 
application of machinery and other improved implements and 
institutional requirements/ research extension and services, 
finance and agricultural credit supply in time. 
17. Kanwar* J.S.* The Role of Machinery in Modernization of 
of Agriculture* Indian Farming* Vol.XIX* No.11* 1970. 
18. F.A.O,* The state of Food & Agriculture* Rome* 1953* 
1955, 1968. 
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G.K. Chadha in 1977 pointed out that in recent years, 
significant changes have occurred in agricultural techno-
logy of India. According to him the new agricultural 
technology consists of biochemical and chemical innova-
tions. Biochemical innovations are the gift of science and 
refer mainly to inputs which have a physiological effect in 
increasing productivity from a given land lease. High 
yielding varieties of seeds, chemical fertilizers, pesticides 
etc. are examples of such innovations. Mechanical innovations 
are the gift of engineering and refers mainly to inputs which 
have a physiological effect in increasing timeliless of field 
operations. While biological innovations are generally 
19 
labour displacing and biased to scale, 
A. Singh in 1970, has given a formula to calculate 
the percentage of pure twing seeds in a sample. All seeds 
require adequate oxygen and moisture and a favourable tempe-
rature to germinate suitable temperature is critical factor 
20 in the germination of seeds. 
pradhan (1969) described the wastage and reduction 
of agricultural production caused by insects and pests. He 
gives detailed description of a total of 62 pests species 
19. Chadha# G.K. New Agri. Technology farm size and capital 
structure/ A. Regional Analysis of Punjab-Experience, 
Indian Journal of Regional Science, Vol.IX/ No,2,1977, 
p.125. 
20. Singh, A. Seed Testing, The Key Factor in Successful 
seed Production programme, Indian Fariaing, Vol.XX,No.5 
1977. 
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21 
which are common to several crops. 
According to S. 3. Khanna and V.K. Mital (1970), 
about 85 species of insect pests were recorded in rice 
fields causing substantial losses in yield in Uttar 
prauesh. They suggested a nxjimber of control measure of 
insects and pest in rice. Eradication of plant diseases 
22 
is essential for agricultural progress. 
B.S. Minhas and V. Nathan (1965) have explained the 
inter-state and intra-state variations in output in terms 
of variations in the extent of variable culturable area 
and j^ erhectare yeild. They ODvernraent of India has also 
conducted several studies on inter-regional and intra-regional 
variations and inter-state and intra-state variations in 
crop output on the basis of the model presented by Minhas 
23 
and V, Nathan. 
According to S.K, Rao (1971) the major cause of inter 
state variations in crop output is the difference in the 
24 
growth of irrigated area among the state. 
21, pradhan, S.S, and mtal, V.K., Pest of Paddy and their 
control in U.P. Indian Farming, Vol,XX, No.4, 1970, 
22, Khanna, S.S., and Mital, V.K., Pest of Paddy and their 
control in U.P. ,Indian Farming, Vol,XX, No.4, 1970. 
2 3. Minhas, B.p. and Nathan, V. Growth of crop output in 
India, 1951-54 to 1958-61. Indian Journal of Agricultural 
Economics, Vol.17, 1965, pp.230-47. 
2 4. Rao, S.K. Inter-Regional variations in Agricultural Growth 
Economics and Political weekly. Vol.VI, No.27, 1971, 
p,1348. 
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S, Bhalla tl977) suggested that increase in agri-
cultural output is due to the improvement in infrastruc-
ture, the acreage structure of land holdings and insti-
tutional factors. He concludes that the variation in 
output growth is due to the lack of various imputs of 
technology, 
Noor I4ohammdd pointed out that technological change 
in agriculture consists of adoption of farming techniques 
developed through researches and calculated to bring out 
diversification and increase in production and greater 
economic return to the farmers. The use of fertilizers* 
improved varieties of seeds, pesticides, fungicides, 
improved irrigation facilities new agricultural implements 
^nd contour bunding for tne conservation of moisture and 
* 26 
soil are some of the examples of such techniques, 
Oammen (1966) has suggested that the term technological 
chinge is used have in a broad sense to include all kinds of 
innovations and inventions aimed at increasing the efficiency 
of agricultural production. Changes in the techniques of 
farming as well as breeding and feeding of livestock are also 
27 
involved in it. 
25, Bhalla, S, Agri, Growth. Role of Institution and Infra-
structure Factors, Economics and Political Weekly, 
Vol.XII, Wo,45, 1977, p,1889. 
26, Mohammad N, Technological Change and Diffusion of Agri-
cultural Innovation, Perspectives in Agri.Geography, 
New Delhi, Vol,4, 1981, pp,267-271, 
27, Oaraiaen,N,A,Technological change and its diffusion in 
Agriculture is existing Institutional setup Adequate, 
Aqricultura^ l situation in India, Vol,21,No.7,1966,p,523 
us 
Banerjee (1969) suggests that the futxire of the 
Indian agriculture depends on the adoption of an adequate 
strategy in agricultural planning based on a comprehensive 
assessment of the agricultural resources potentiality, its 
social and economic infra-struct:ure, and their possible 
28 
impact on the country as a whole. 
A, C, Sharma pointed out that agricultural development 
should be assessed not only by levels of productivity or 
trends in agricultural production but also with reference to 
various physical inputs like irrigation, fertilizers improved 
29 
seeds/ and extent of cultivated area. 
In the food system of a country, in the face of modern 
technological development, it is government policy which 
influences the type and location of crops. The government 
while fixing up the prices of agricultural commodities has to 
ensure on tne one hand that the farmers get remunerative 
pries so that they have adequate incentive to produce more 
and improve productivity, on the other hand the cost of 
production and the interest of consumer have also to be 
protected. 
In the food system of India alongwith food security, 
social security is also essential. There may be enough tof 
food, but there may be at the same time starvation. It is 
28, Banerjee (Ed), Essay on Agricultural Geography,A Memorial 
Volume to B,N. Mukherjee, Calcutta. 
2 9. Sharma, A.C, Mechanization of Punjab Agricultiire, 
New Delhi, 1976, 
30. Shafi, M, Government Policy and Food Systems in India 
"The Geographer", Vol,XXXIV, No.2, July, 1987, 
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a question of deprevation and entitlement. Unless the 
people have tne purchasing power to buy the food, the 
availability of food is not enough. Growing food and 
assuring that the poor have access to it is not simply 
a matter of 'soils' seeds and rainfall. Food production 
and consumption are as much a function of the policy 
pui. sued by tne administration as the physical and technical 
means upon which they are based. Government policy decision 
about market incentive/ credit opportunities and the type 
of government subsidies and services have a profound impact 
on food production and its distribution. 
CHAPTER'-V 
M E T H O D O L O G Y 
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METHODOLOGY 
The assessment of agricultxiral productivity has 
engaged the attention of scholars working in different 
disciplines like, geography, economics and agricultural 
sciences for a long time. Many attempts have been made 
to measure and quantify agricultural productivity in 
India as well as in other countries of the world. 
Ganga-Yarauna doab region is a great fertile plan of 
India. Inspite of the fertility of the soil* the yield 
per unit area is not satisfactory. It varies from place 
to place on a large scale. Therefore, the study of agri-
culture and its transformation is very essential for a 
region which has a high degree of variation in agricultural 
inputs and production. Generally the agriculture is 
liyransformed by use of inputs of different nature. Of these, 
technological and institutional factors play a vital role 
In transforming the agriculture which is reflected in agri-
cultural output. In certain areas where the agricultviral 
inputs are high but the net output is low, the area is not 
said to be agriculturally well developed as compared to those 
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areas where inputs are relatively low but net output 
is fairly high. In this regard the appropriate agri-
cultural inputs are needed to get maximum produce in order 
to make the agriculture highly transformed, Ganga-Yamuna 
doab is a region facing these problems, 
A nviraber of indicators have been considered to study 
the agricultural transformation in the Ganga-Yarauna doab 
region and they are as follows: 
(1) Intensity of agricultural inputs; 
(2) Index of agricultural productivity; 
(3) Diversification of cropping; 
(4) Commercialization of agriculture; 
(5) Net irrigated area as percent to net sown area. 
The spatial pattern of these indicators based on 
tehsil level data of this area will be studied. This 
pattern will reveal the degree of variations and the role 
of technological and institutional factors among these 
variations will be examined. The chief technological and 
institutional factors that are proposed to be studied are; 
(a) Technological variables s 
(i) Modern agricultural machinery & implements 
(ii)Use of chemical fertilizers; 
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(iii) High yielding varieties of seeds; 
(iv) irrigation; 
(v) Mechanization in agriculture; 
(vi) Use of pesticides and control of diseases. 
(b) Institutional variables ; 
(i) Land consolidation; 
(ii) Credit supply; 
(iii) Cooperative society; 
(iv) sub-division and fragmentation of holdings; 
(v) Land tenure and land revenue; 
(vi) Size of the land holdings; 
(vii) Extention services. 
Apart from these, there are other factors too which 
have grt.at effect on agricultural and socio economic 
transformation in the area. 
A number of techniques has been developed for the 
geographical study of the phenomena. 
Ganguli (1938) presented a theoretical discussion 
for computing productivity in agriculture. Firstly, he 
took into account the area under any crop 'A* in a particular 
unit are belonging to a certain region. This area is expressed 
1. B.N. Ganguli, Trends of Agriculture and population in 
the Ganges Valley, London, 1938, p.93. 
121 
as a proportion of the total cropped area under all the 
selected crops. Secondly, Ganguli tried to obtain the 
index number of yield. This is found by dividing the 
yield per hectare for the entire region as the standard. 
This yield may be expressed as a i>ercentage and the 
percentage may be regarded as the index number of yield. 
Thirdly, the proportion of the area under A and the 
corresponding index number of yield were multiplied. There 
are two advantages which are apparent by using this method 
i.e. (a) the relative importance of the crop *A' in that 
unit of study is assessed (as indicated by the proportion 
of the cropped area which is under A, and (b) the yeild of 
the crop A in comparison to the regional standard. The 
product thus obtained indicates actually an index of the 
contribution of the crop A to the productivity of the lonit 
considered. 
2 
Shafi (1965) has assessed the productivity on the 
basis of labour population engaged in agriculture. According 
to him, it can be computed by dividing the gross production 
in any xinit area by the number of man hours or less precisely 
2. Shafi, M, 'Approaches to the measurement of the Agricul-
tural efficiency, unpublished, proceedings of the Summer 
School in Geography held at Nainital, Department of 
Geography, A.M.U., Aligarh, 1965, p.4 
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by the numbers employed in agriculture. In order to 
assess the productivity on the basis of population 
engaged in agriculture it can either be obtained by 
dividing the total production with the number of workers/ 
or a reverse index by applied where the total nvunber of 
3 
workers per unit of production is assessed. 
Agarwal (1965), has suggested, 'Factorial Approach*, 
while measuring agricultural efficiency in Baster district 
of Hadhya Pradesh, In this approach a number of human 
controlled factors relating to agricultural production as 
crop superiority, crop commercialization, crop security, 
land use intensity and power input have been selected, 
excluding the environmental factors. 
Kendal's technique of ranking coefficient, product 
momentum correlation and rank difference correlation are 
important and may be helpful in the study of regional 
variations of the indicator of agricultural transformation, 
are found here to exist in complex interconnections with 
institutional and technological variables. 
5 
Kendal treated it as a mathematical problem. In the 
present work Kendal's simple technique of ranking coefficient 
3. Ibid, p.4 
4. p.C. Agarwal, Measurement of Agricultural efficiency in 
Baster District, A Factorial Approach, Ibid# 
5. M.G. Kendal, The..Geographical Distribution of crop Pro-
ductivity in England, Journal of the Royal Statistical 
Society, 1939, p. 162, 
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has been used to determine the input and output efficiency 
so that low the coefficient,the higher the efficiency, 
product momentum correlation is expressed asj 
^ X Y 
r » ^~7:7 
The rank correlation coefficient (f) is obtained 
from the equation; 
1 « 1 - 6 td 
nCn^-l) 
Where d re fe r to rank difference of the two var iab les 
and n r e f e r s to the niiraber of observat ion. Both techniques 
may be t e s t ed for s ignif icance with the *t ' d i s t r i b u t i o n 
vi/hich may be obtained from the following ecjuationsi 
^- '^ Z^ 
1-r 
and t = y \ / 
n-2^ 
l - p ' 
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The second techniques, i.e. multiple regression 
provides the linear relationship between one variable 
and a number of others. This may be ejqjressed asj 
a + b, + b^ X^ + b, X-, + 
'2 2 3 3 
Where Y, X., X2, X^ are the variables and 'a' is the 
constant and b^/ bj/ b, are coefficients. 
The third technique, i.e. Principal components 
analysis is a measure of reducing the number of variables 
taken from multivariate date. These sets of reduced 
variables may be used to describe the variations as observdd 
in the original data. 
In brief/ component analysis discovers as to how much 
of the total variability exhibited by the primary variables 
can be accounted for by a smaller number of new independent 
variables of the principal components. The analysis involves 
an orthogonal transformation of a set of a variables (X-^X,— 
X^) into a new set (Y., Y2 Y )• The transformation 
may result in ("^ #^^2 Y^) being uncorrelated one with 
another, not with standing the fact that the original 
variables (X^ ,^ X2 X ) may have been quite highly 
intercorrelated. 
6. King, L.J, Statistical Analysis in Geography, Englewood 
Cliffs, 1969, p.166. 
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There are many components derived as there are 
variables^ and the original total variance assoiiated 
with -X-,/-^  \ . is preserved exactly in the total 
variance of the components ^I'Y, Y . The solution 
is such that Y. accounts for the highest proportion of 
the variance, Y, for second largest share, and so on, 
called as first principal con5>onent, second principal 
component and so on. 
The first principal component is a linear combination 
of all the different variables taken as a meaningful indi-
cator of the agricultural transformation of the region. 
The variance of this first principal component which will 
be maximum of all the variance of this component. 
CONCUJ$XON 
Transformation of agricultxire depends on continuous 
economic adjustment of farm organisation by absorbing 
improved technological innovations and institutional 
cooperation on a profitable basis. The process of agri-
cultural transformation has already begun and the recently 
introduced institutional reforms and adoption of modern 
technology are paving way for large scale agricultural 
transformation. The farmers are fully conscious of the 
fact that agriculi^ ure can be transformed only by using 
improved varieties of seeds, chemical fertilizers, better 
and profitable use of water, improved agricultural inqplements 
and following crop protection practices. Much attention has 
recently been focused on agricultural transformation to improwe 
the regional imbalance in different parts of the study region. 
In the present study it is found that blocJcwise 
distribution of modern agriciiltural technology is not uniform 
throughout the study region. Some blocks are having higher 
technological inputs while the others are having lesser 
technological inputs. Further study reveals that relationship 
between modern agijicultural inputs and Area, production and 
yield of crops are not true. In some blocks the technolo-
gical inputs is much low and vice versa. This shows that there 
are some socio-economic and peido factors which acts as hinde-
rance in the vmiform transformation of agriculture in the 
Ganga-Yamuna Doab, 
BIBLIOGRAPHY 
127 
BIBLIOGRAPHY 
BOOKS 
Agarwal/ A,N., Indian Agriculture and its problem, 
Delhi, 1953 
Agarwal/ G.D., Agricultural Reform and Agricultural 
Reconstruction. 
Agarwal* R.R,# Soil Fertility in India, Bombay, 1965. 
Aiyer, Y.N,, Ctooperation and Indian Agricultxire. 
Bergman, I,, Mechanization of Indian Farming, Popular 
Prakashan, Bombay, 1978, 
Bhattacharya, J.P., Mechanization of Agriculture in India, 
Hose, A.N,, Social and Rural Economic of North India., 
Calcutta, 1961. 
Burrard, S,S,, On the origin of the Himalayan mountain. 
Memories of a Geological Survey of India, 1912, 
Culpin, C., Farm Mechanization Management, London, 1959. 
Dasgupta, B,, The New Agrarian Technology and India, 
Delhi, 1980. 
Davis, C,, Mechanized Agriculture, London, 1950. 
Dhondyal, S.P., Problems of Indian Agriculture, 1984. 
Etienue, G,, Studies in Indian Agriculture, Bombay, 1968, 
Gadakar, K.S., Cooperatives and New land Reform Measures 
in India, Kitab Mahal, Allahabad, 1960, 
128 
Ganguli/ B.W,, Trend of Agriculture and population In 
Ganges Valley^ London/ 1938. 
Godkary/ D.A,/ Mechanical Cultivation in India/ Delhi, 
1957. 
Hall/ S.A.D./ Fertilizer and Manure/ London, 1955. 
Hugh/ E.M. / The cooperative Movement in India/ Oxford 
University Press/ Bombay/ 1959, 
Jain/ S.C. (Ed.) Technological change and their Diffusion 
in Agriculture/ changing Indian Agriculture/ 
Bombay/ 1966, 
Jain, S.C, (Ed.) Agriculture in private Sector/ Bombay/ 
1970. 
Jain/ S,C,/ problems of Agricultural Development in India/ 
1967, 
Khusro/ A.M, (Ed,) Readings in Agricultural Development/ 
India/ New Delhi/ 1968, 
Khanna/ K,K, / & Gupta/ V,K, / Economic and Commercial 
Geography/ 1985, 
King/ L.J,/ Statistical Analysis in Geography/ Englewood 
Cliffs/ 1969. 
Krishna/ D./ The New Agricultural Strategy, Delhi/ 1971. 
Krishna/ M,S,/ Geology of India & Burma/ Madras/ 1956. 
Mathur/ R.S./ Plant Diseases/ New York, 1969, 
Hathur, R,P,/ Cooperative Movement in Uttar Pradesh, 
Lucknow/ 1969. 
129 
Millar, C.Ew Soil Fertility, New York, 1963. 
Mirchan Dani, G,G,, Aspects of Agriculture in India, 
New Delhi, 1973. 
Misra, S., /agricultural iioldings in the District of 
Allahabad, Allahabad, 1944. 
Mohammad, N., Perspective in Agricultural Geography, 
Vol. I to V, New Delhi, 1981. 
Munton, R.J.C. & Morgan, W.B., Agricultural Geography, 
London, 1971. 
Nair, K.N.S,, Technological Change in Agriculture, 
New Delhi, 1980. 
Pradhan, S., Insect Pests of Crop, New Delhi, 1969. 
Ram, M., High Yielding varieties of crop, Bombay, 1979. 
Ramamurti, V., Indian agriculture. New Delhi, 1957. 
Ramiah, P.V., and Srivastava, Agricultxiral Implements of 
Indian Farmers, New Delhi, 1957. 
Randhawa, M.S., Intensive cultivation programme. Ministry 
of Food U Agriculture, Govt, of India, 1965. 
Rao, C.H.H., Technological changes and Distributional 
Gains in Indian Agriculture, The Macmillon Co., 
Inaia, Ltd., Delhi, 1975. 
Rao, M, S.V.R., Soil Conservation of India, New Delhi, 1962. 
130 
Ray Chaudhary* S.P./ Soils of Indla» New Delhi, 1963. 
Robinson, D.H, (Ed,), Fream's Elements of Agriculture, 
London, 1972. 
Roy, S.E., Increasing Agricultural Production through 
Adoption of Improved Machinery, Science and 
India's Food problem. New Delhi, 1971. 
Sandhu, A.N, U Singh, A., New Agricultural Strategy and its 
implementation. New Delhi, 1980. 
Shafi, M., problems o£ Waste land in India, 21st I.G.U., 
Symposium on Land use in Developing countries, 
Aligarh, 1972, 
Shafi, M,, Land utilization in Eastern Uttar Pradesh, 
Aligarh, 1960. 
Shafi, M,, Agricultural productivity and Regional imbalances. 
New Delhi, 1984. 
Shah, C.H, (Ed,), Agricultural Development in India, Policy 
and problems. Orient Longman, Bombay, 1979. 
Sharma, ^,C., Mechanization of Punjab Agriculture, New Delhi, 
1976. 
Shivamaggi, H.B., The Bhoodan Movement and Land Redistribution 
in India, United Asia, 1955. 
Singh, B 6c Misra, S., A Study of land Reforms in Uttar Pradesh 
Calcutta, 1964. 
131 
Spate/ O.H.K., India & Pakistan, London, 1954. 
Stamp/ L.D,, Our Developing World, London, 1960. 
Symons, L., Agricultural Geography, London, 1968. 
Wadia, D.N,, Geology of India, London, 1953, 
Yawalkan, K.S,, U Agrawal, J.P,, Manure and Fertilizer, 
New Delhi, 1962. 
JOURNALS 
Ahmad, Z,A,, The agrarian problem in India, Congress 
Economics and Political Series, No.l, Allahabad, 
1937. 
Ahmad, Z,M,, Social and Economic Implication of Green 
Revolution in Asia. International Labour Review. 
January, Geneva, 1972, 
Acharya, G, S,, Cooperative Farming and Individual Farming: 
An Economic Appraisal, Economic Affairs,Vol,X, 
No. 12, Dec, 1965, 
Agarwal, G,D,, Size of Agricultural Holding, Actual and 
Operational, Economic Weekly, Vol,IV, No.44, 
Nov., 1952. 
Agarwal, 3,K,, Impact of consolidation on Land Holdings, 
Agricultural situation in India, Vol,XXIII, No,12, 
March, 1968, 
Bergaman, T,, Problems of Mechanization in India, Indian 
Journal of Agricultural Economics, Vol,XVIII, 
No,4, 1963. 
132 
Bhalla/ S./ Agricultural Growth* Role of Institutional and 
Infra-structural Factors/•Economic and Political 
Weekly, Vol.XII, No.45. 
Bhattacharjee, J.P., Mechanization of Agriculture in India, 
Indian Journal of Agricultural Economics, Vol.IV, 
No.l, 1949. 
Bonde, W.B., Tractors in Indian Agriculture, Agricultural 
Situation in India, Vol. XXIV, No.5, 1969. 
Chanda, G.K., New Agricultural Technology, Farm size and 
and Capital structure, A Region were Analysis of 
Punjab E;^erience, Indian Journal of Regional 
Science, Vol.IX, No.2, 1977. 
liisra, B.N., Indian Journal of Agricultural Economics, 
Vol.XXI, No.l, 1966. 
Kanwar, J.S., Role of Machinery in Modernization of Agricul-
tur, Indian Farming, Vol.IX, No.19, 1970. 
Kherdikar, D.N., Supplying Agricultural Machinery and 
iraproved Implement for Agriculture, Indian 
Journal of Public Administration, Vol.Ill, 
No.13, 1967. 
Kunwar, J.S., The Role of Mechinery in Modernization of 
Agriculture, Indian Farming, Vol.XIX, No.11, 
1970. 
Majumdar, A., Soil Conservation: A Technological change in 
India, Agricultural Situation in India, Vol.XXI, 
No.4, 1966. 
133 
Mohammad, A, Technological change and Diffusion of 
Agricultural Innovations. The Geoc^ rapher^  
Vol.XXIII/ 1976. 
Nath, v./ Agricultural Growth in 1970's. Economic and 
Political Weekly/ Vol.V/ No. 52. 
Nigam/ M.N./ Trends of Agricultural Development in Uttar 
Pradesh/ The Geographical Knowledge/ Vol,11/ No.l/ 
1969. 
Raza/ M./ New Light on the problem of origin of Agriculture, 
The Geographer/ Vol,XVIII, 1970. 
Rao, V.P./ Biological Control of Insect Pest and Weeds, 
Every man's science, Vol.VI/ No.2, 1971. 
Kege, N.O./ Water Management, A new concept in Agricultural 
Planning. Indian Farming, Vol.XXIII/ No,11/ 1969, 
Mechanization of Faritiing, Yojana, Vol,XIV/ No. 12, 1968, 
Shafi/ M./ Can India support Five Times Her Population, 
